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Introduction 

The main purpose of this book is to describe and to discuss our factual 
knowledge of the methods of synthesis, the physical and chemical properties, 
•IS well as the “analgesic” activity of diphenylpropylamines of general 
structure (I)*. Other pharmacological properties are not discussed in 
I Teat detail. 




R = H or radical 

a, /3 = H or CHg 

NAA' = tertiary amino group 



The first chemical and pharmacological experiments in this field were 
I o iiducted in Germany during the Second World War by Bockmuhl, Ehrhart 
.1 lid SCHAUMANN. They resulted in the discovery of the analgesics methadone 
•iiid normethadone, and of several related analgesically and parasympatho- 
lylically active compounds. 

After the war similar experimental progranunes were carried out in several 
laboratories. Many related basic ketones, such as womethadone, phena- 
(loxone and dipipanone were studied in detail and underwent chnical trial. 

Considerable effort was devoted to the development of diphenylpropyl- 
. I mines of structure (I) with analgesic, atropine-hke, antihistaminic, local 

• maesthetic, diuretic, curarizing, ganglion blocking and ocytosic activity 
( fable I). Experimental work in this laboratory resulted in the introduction 
III human therapy of the analgesic dextromoramide (R 875, Palfium*), the 
p.irasympatholytics wopropamide (R79, Priamide*, Darbid*, Combid*) 

• iiid Mydriamide* (R 658), and the musculotropic antispasmodic R253 
( Uilagol*). 

• I he data are derived from the literature, reviewed until July 1958, and from unpublished 
experiments conducted in this laboratory. 
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Table I — Diphenylpropylamines of Structure (I) used in Human Therapy 



N) 





R 


a 




NAA' 1 


Isomer, salt 


Name 


Main property 


1. 


COCjHs 


H 


CH3 


N(CHs)s 


dl, HCl 


Methadone 


Analgesic 


2. 


COCoHj 


H 


CH3 


N(CHs)s 


/, bitartr. 


Levanone 


Analgesic 


3. 


COC.Hs 


CHb 


H 


N(CHs).s 


dl, HCl 


isoMethadone 


Analgesic 


4. 


COC^H, 


H 


H 


N(CH,)s 


HCl 


noz-Methadone 


Analgesic 


5. 


COC2H5 


H 


CH3 


0 


dl, HCl 


Dipipanone 


Analgesic 


6. 


COC2H5 


H 


H 


0 


HBr 


Hexalgon* 


Analgesic 


7. 


COC2H5 


H 


CH3 

1 


1 


dl, HCl 


i 

Phenadoxone 


Analgesic 


8. 


-CHOCOCHs-CjHs 


H 


CH, 


N(CH,)s 


a, dl, HCl 


Alphacetyhnethadol 


Analgesic 


9. 


-CHOCOCHa-CjHs 


H 


CH3 


N(CH,)s 


ft dl, HCl 


Betacetylinethadol 


Analgesic 


10. 


COOCjHs 

1 


H 


H 


N b 


HCl 


Dioxaphetyl butyrate 


Analgesic 


11. 


CON^j 


CHs 


H 




dl, base 


Racemoramide (R 610) 


Analgesic 


12. 


con'^I 

\ I 


CH3 


H 




d, base 


Dextromoramide (R 875) 
(Palfium*) 


Analgesic 


13. 


CONH2 


H 


CHs 


N(CHs)s 


dl, HCl 


Aminopentamide 


Paras 3 Tnpatholytic 


14. 


CONH2 


H 


H 


N(i-CsH,)s 


CHsI 


Isopropamide (R 79) 


Parasympatholytic 




1 


1 

1 








(Priamide*, Darbld*, 
Tyrimide*) 
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15. CONHa H 

16. CONH 2 H 

17. CONHa H 

18. OH H 

19. H H 

20. H H 

21. H H 



HCl R 14 

CHjBr R 92 

base Mydriamide* (R 658) 

HCl Parkiphen* 

dl, HCl Recipravine* 

HCl R 253 (Bilagol*) 

HCl Aspasan* 



Parasympatholytic 

Parasympatholytic 

Parasympatholytic 

Parasympatholytic 

Antispasmodic 

Antispasmodic 

Antispasmodic 
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INTRODUCTION 



Eventually the field was expanded, and interesting antihistaminics, para- 
sympatholytics and analgesics (e.g. Actidyl*, Akineton*, Amolanone, 
bromprophenpyridamine, chlorprophenpyridamine, cycrimine, hexo- 
cyclium, mepiperphenidol. Par KS 12, piperphenidol, procyclidine, pro- 
phenpyridamine, propoxyphene, pyrrobutamine, Spalisal*, thiambutene, 
tricyclamol, tridihexethide iodide and trihexyphenidyl) were developed by 
changing the basic side chain or the phenyl rings of structure (I). 




CHAPTER I 



Analgesic” Activity in Man 
and in Animals 



A COMPOUND is said to possess “analgesic” activity when it is capable of 
relieving pain. Pain, of course, is a universal subjective experience of 
mankind, and everybody knows what is meant by it Hence there is no 
point in trying to define this basic concept. 

In man, pain can be evoked by various “noxious” stimuli, such as heat, 
pressure, chemicals, electric current, etc. When such stimuli are applied to 
animals, their behaviour changes in a typical way. Generally speaking the 
animal either tries to avoid the stimulus by various flight reactions or, when 
night is made impossible, it shows a series of reflexes, which are often inter- 
preted as signs of discomfort. In man, the evidence on whether or not pain is 
I clieved, is entirely based on the statement of the subject as expressed in the 
interview made by the observer. The nature of such statements, however, 
depends on several factors in constant operation, such as the willingness of 
( lie subject to talk about his feehngs, the attitude of the observer towards the 
subject, the influence of the environment on the subject, his immediate 
problems, his hope or desperation and many other factors. 

Obviously, therefore, the study of the influence of one single factor, such 
as the administration of a drug, on the statements of a given subject neces- 
sitates special techniques. The elimination of bias on the part of the subject 
or the observer emerges clearly as a basic and essential requirement for such 
sludies Recently, the various problems concerning the measurement of 
pain and refief of pain were adequately reviewed by Beecher 

In view of the fact that pain is, by definition, a subjective sensation of 
mankind, it can, strictly speaking, only be studied in humans. What we are 
able to study in animals is not pain itself, but the behaviour of the animal 
following a stimulus which provokes pain in man and also, of course, the 
influence of a given factor, such as the administration of a certain drug on 
llic reactions of the animal. Rather full fists of references to the methods of 
producing “pain” for experimental purposes are given by Beecher and 
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“analgesic” activity in man and in animals 



O. ScHAUMANN Numerous ingenious means of inflicting pain which is 
quantifiable in mechanical, thermal, electrical or chemical units of measure- 
ment have been devised. 

All possible species, routes of administration, criteria of “effectiveness” 
or “analgesic activity” and methods of symbolization and statistical analysis 
have been used, and many other modifications of known methods will 
undoubtedly be published in the future. 

The main difficulty, however, in interpreting the various results obtained by 
different authors, originates from the fact that the reproducibility and 
standardization of the methods is a neglected problem. The evidence, 
presented in the next chapters, shows that significantly different results have 
often been obtained by investigators, claiming to use the same method. There 
are several possible reasons for this: 

(1) The description of the original method may have been insufficient 
for the purpose of exact duphcation. 

(2) Unknown neglected and unexpected factors (race, food, body-weight, 
handling of the animal, amount and nature of solvent, impurity in 
sample, previous treatment, season, etc.) may have been responsible. 

It should be more generally realized, in our opinion, that the first require- 
ment for an “ideal” pharmacological method is that it should be reproducible 
by every investigator who follows exactly the directions given in a description 
of the method. In order to find out whether such descriptions exist at all, 
the whole problem of standardization of pharmacological methods should be 
investigated by collaborative experimentation in many laboratories. 

These considerations and restrictions should be kept in mind when reading 
the following chapters. 




CHAPTER II 



The Analgesic” Activity of 
IMethadone, Morphine, Pethidine 
and Codeine in Animals 



The vast majority of published data concerning the “analgesic” activity of 
diphenylpropylamines of structure (I) are expressed in quantitative symbols, 
i.c. “equiactive” doses, EDjo-doses, “threshold” doses or potency ratios. 

The usual standards of reference are morphine, methadone and petlridine. 
The quantitative results obtained in fifty experimental conditions wdth 
lliese compounds and with codeine by twenty-eight authors, referred to in 
lire following chapters, are listed in Table II. The following experimental 
factors are summarized in this table: 

(1) Species: R (rats), M (mice), G (guinea pig), Rb (rabbit) and D (dog). 

(2) Method, characterized by the noxious stimulus used: RT (radiant 
heat on tail), RB (radiant heat on back), PIT (pinching of tail, Haffner’s 
method), CF (contact heat on feet), CT (contact heat on tail), ET 
(electric stimulus on tail), ETO (electric stimulus on tooth), PRT 
(pressure on tail). 

(3) Route of administration: s.c., i.p., i.v., oral. 

(4) The time of reading or determination of the phenomenon under 
investigation, in minutes after dosage. 

(5) The salt used. 

(6) The symbol used for expressing the term “equiactive dose”: EDjo, 
EDjoo or “threshold” dose. 

None of the listed methods may be regarded as being adequately 
standardized. 

In forty-six out of these fifty experiments mice and rats were used, the s.c. 
route being adopted thirteen out of nineteen times in rats and twenty-one 
out of twenty-seven times in mice. 

Nearly all authors find methadone more active than morphine, morphine 
more active than pethidine, and pethidine more active than codeine by s.c. 
injection in both species (Table, III). 
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Table II 



Author 


Method 






Time of 
reading 
after 
admin, 
(min.) 


Equiactive doses* J 


Methadone 


Morphine 


Pethidine 


Codeit 


1. Attenburrow et 


RT 


R 


S.C. 


30 


1-58 


2-16t 


17-50 





DupRi et al. Ofner, 










1-39-1 -77 


1-92-2-40 


15-20 




Thorp, Walton 


















2. Basil et al. 'i®' 


RT 


R 


s.c. 


30 


2-6 


3-67 


















2-24-3-12 


3-14-4-17 






3. Bianchi 


PIT 


M 


s.c. 


30 


2-5 


5-7 


21-5 















2-0-30 


4-9-6-6 


18-6-24-7 






PIT 


M 


l.p. 


30 


4-4 


7-8 


31-0 















3-6-5-2 


6-6-9-4 


23-8-40-3 




4. BockmOhl and 


PIT 


M 


s.c. 


30 


5 


7 


50 


— 


Ehrhart 


















Kleiderer et a/. 


















SCHAUMANN et al. 


















402) 


















5. BONNYCASTLEetu/. 


RT 


R 


i.p. 


— 


1-74 


2-04 


14-1 


— 


6. Cahen et al. 


RB 


R 




30 


2-4 


3-Ot 


21 


24t 








in 




2-1-2-7 


2-S-3-2 


18-2-23-8 


19-3-2! 


7. DEJONGH, VAN 


CF 


M 




10-60 


6-2 


10-2 


27 


' 


Proosdu-Hartzema 










5-4-7-0 


9-2-11-4 


21-7-32-3 




(111) 


PIT 


M 


i.v. 


30 


3-3 


3-8 


12-2 















2-2-4-4 


3-l^-5 


9-7-14-7 






PIT 


M 


s.c. 


30 


3-3 


3-7 


13-9 















2-2-4-4 


3 -0-4-4 


11-1-16-7 






PIT 


M 


or. 


60 


35-7 


34-9 


69-6 















18-53-4 


23-1-46-7 


50-1-89-1 






RT 


R 


i.p. 


60 


4-8 


7-6 


27-8 















1 -5-6-1 


6-5-8-7 


22-8-32-8 




8. Eddy et al. 


CF 


M 


S.C. 


5-120 


1-6 


2-1 


9-9 


14-2 


Braenden 










1-5-1 -7 


2-0-2-2 


8-3-11-9 


13-1-E 


Leimbach 


CF 


M 


or. 


5-120 


9-2 


3-9 


— 


— 


May 










7-3-11-6 


3-4-4-5 






9. Frieble, Reichle 


RT 


M 


s.c. 


10-60 


1-4 


2-3 


5-8 


10-8 












1-2-1 -6 


1 -8-3-0 


5-2-6-5 


8-5-13 




ET 


M 


s.c. 


60 


1-35 


5-2 


— 


17-0 












1-2-1 -5 


4-5-6 -0 




15-0-lS 




RB 


R 


s.c. 


30 


1-8 


2-3 


8-2 


13-0 












1 -5-2-1 


2-2-2-4 


7-3-9-2 


11-6-14 




RB 


G 


s.c. 


30 


3-7 


11-5 


12-3 


48-5 












3-0-4-6 


10-6-12-5 


11-6-13-1 


43-3-54 


10. Green 


PRT 


R 


s.c. 


30 


— 


— 


— 


— 


11. Haas 


RT 


M 


s.c. 


15-180 


1-4 


1-7 


8-6 


?-3 




RB 


R 


s.c. 


15-180 


> 20 


6-8 


16-3 






ET 


M 


s.c. 


15-180 


2-5 


4-5 


4-5 


•9-4 




ETO 


Rb 


s.c. 


15-120 


2-2 


3-3 


6-3 


2-3 


12. Herr et al. usi-i*®) 


CF 


M 


s.c. 


30 


5 


7 


40 


— 


13. Hougs-Olsen 


RT 


R 


s.c. 


— 


2-7 


3-5 


— 





* All hydrochlorides, unless otherwise indicated, in mg/kg. 
t Sulphate. 
t Phosphate. 
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Potency ratios 



Symbol 




Me = 


1 


Mo = 1 


1 Pe = 1 


1 Cod = 1 




Mo 


Pe 


Cod 


Me 


Pe 


Cod 


Me 


Mo 


Cod 


Me 


Mo 


Pe 


I'Deo 


0-73 


009 


— 


1-4 


0-12 


— 


11 


8-1 


1 


— 


— 


— 


1 '^60 


0-70 


— 


— 


1-4 


— 


— 


— 


— 


— 


— 


— 


— 


liDso 


0-44 


•012 


— 


2-3 


0-26 


— 


8-6 


3-8 


— 


— 


— 


— 




0-56 


0-14 


1 


1-8 


0-25 


— 


7-0 


40 


— 


— 


— 


— 


I’.Dioo 


0-71 


0-10 


— 


1-4 


0-14 


— 


10 


7-1 


— 


— 


— 


— 


liD«, 


0-85 


0-12 




1-2 


0-14 




81 


6-9 










LiDso 


0-80 


0-11 


010 


1-2 


0-14 


0-12 


8-7 


7-0 


0-87 


10 


80 


M 


EDso 


0-61 


0-23 


~ 


1-6 


0-38 


_ 


4.4 


2-6 


~ 


— 


— 


_ 


ED50 


0-87 


0-27 


— 


1-2 


0'31 


_ 


3-7 


3-2 


— 


— 


— 


— 


ED 50 


0-89 


0-24 


— 


M 


0-27 


— 


4-2 


3-8 


— 


— 


— 


— 


ED^o 


10 


0-51 


— 


0-98 


0-50 




1-9 


2-0 


— 


— 


— 


— 


1 'Dso 


0-63 


0-17 


— 


1-6 


0-27 


— 


5-8 


3-7 


— 


— 


— 


— 


liDso 


0-76 


0-16 


oil 


1-3 


0-21 


015 


6-2 


4-7 


0-70 


8-9 


6-8 


1-4 


1 'D50 


2-3 


— 


— 


0-42 


— 


1 


— 


— 


— 


— 


— 


— 


liD^o 


0-61 


0-24 


0-13 


1-6 


0-40 


0-21 


41 


2-5 


0-54 


7-7 


4-7 


1-9 


1:1350 


0-26 


— 


008 


3-8 


— 


0-30 


— 


— 


— 


13 


3-3 


— 


i:D5o 


0-78 


0-22 


0-14 


1-3 


0-28 


018 


4-5 


3-6 


0-63 


7-2 


5-6 


1-6 


I'.Oso 


0-32 


0-30 


0-08 


3-1 


0-93 


0-24 


3-3 


M 


0-25 


13 


4-2 


3-9 


I'I360 


0-82 


0-16 


0-17 


2*3 

1*2 


0-20 


0-20 


6-1 


5-06 


1-04 


5-9 


4.9 


0-96 


I'l^so 


!> 2-9 > 1-2 





<0-34 


0-42 


— 


<0-81 


2-4 


— 


— 


— 


— 


11350 


0-55 


0-55 


0-27 


1-8 


10 


0-48 


1-8 


1-0 


0-48 


3-8 


2-1 


2-1 


1:1350 


0-67 


0-35 


0-18 


1-5 


0-52 


0-27 


2-9 


1-9 


0-51 


5-6 


3-7 


1-9 


l‘‘D^oo 


0-71 


0-12 


— 


1-4 


0-17 


— 


8-0 


5-7 


— 


— 


— 


— 


1^50 


0-77 


— 


— 


1-3 


— 


— 


— 


— 


— 


— 


— 


— 
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Table II — continued 



Authors 


T3 

O 

45 

tS 

S 


13 

i 




Time of 
reading 
after 
admin, 
(min.) 


Equiactive doses* 


Methadone 


Morphine 


Pethidine 


Codeine 


14. Jackson 


CT 


R 


i.v. 


1-15 


0-31 


2-0 


2-0 














0-20-0-80 


1 -7-2-4 


1 -8-2-2 






CT 


R 


i.v. 


l-> 15 


0-48 


2-2 


— 


— 












0-40-1 -4 


1 -9-2-8 






15. Jacob et al. 


CF 


M 


s.c. 


30 or 60 


— 


6-5 


24 


— 














5-8-45 


19-30-2 






CF 


M 


s.c. 


30 


— 


10 


30 


— 














7-7-13 


23-7-38-1 






CF 


M 


s.c. 


30-( 


— 


12-5 


41 


— 










60H-90 




9-4-16-5 


33-6-50 












-1-120 










16. Janssen et al. 


CF 


M 


s.c. 


10-240 


5-19 


11-41 


25-3 


53t 


241, 242) 










4-81-5-61 


10-8-12-1 


23-2-27-6 


48-2-58-3 




CF 


M 


or. 


10-240 


26-5 


68t 


65-5 


— 












21-5-32-6 


60-7-76-2 


59-5-72-1 






CF 


R 


S.C. 


10-240 


5-14 


14-3f 


41 


142J 












4-59-5-76 


13-15-7 


36-6-45-9 


118-3-170- 


17. Kase et 


CF 


M 


s.c. 


— 


3-0 


7-3 


— 


— 












2-9-3-1 


6-4-8-2 






18. Kraushaar 


RT 


M 


S.C. 


15 


1-2 


2-3 





4-9 












1-03- 1-4 


2-04-2-4 




2-64-9-06 




ET 


M 


s.c. 


15 


11 


2-29 


— 


2-95 












0-85-1 -42 


1-86-2-82 




2-11^-13 


19. Lewis 


RB 


R 


s.c. 


— 


— 


10* 


— 


— 


20. Milosevic 


PIT 


M 


s.c. 


30 


3-2 


5-3 


22-0 















2-5-4-0 


3-7-4-0 


18-8-25-7 




21. Morren et 


RT 


R 


S.C. 


— 


— 


2 


— 


— 








or. 


— 


— 


8 


— 


— 




CF 


M 


s.c. 


— 


— 


10 
















— 


— 


20 







22. Ohlsson 


CF 


M 


s.c. 


10-180 


5-3 


8-6 


23 


““ 


23. PORSZASZ I3®3-366) 


CF 


M 


s.c. 


















CF 


R 


s.c. 


30-90 


3-35 


8-0 


22-2 


— 


24. Radouco et 


ETO 


G 


s.c. 


— 


— 


2-5 


7-7 


— 


25. Scott et 


PIT 


R 


i.p. 





1-0 





8-0 


_ 




RB 


D 


i.p. 


— 


1-0 


— 


10-0 


— 


26. Tye et 


RT 


R 


s.c. 


40 


1-9 


4-7* 


— 


31-6t 












1 -6-2-2 


4-2-5-2 




28-5-35-0 


27. Winter and Flataker 


RT 


R 


s.c. 


15-120 


2 


4* 


— 





(609, 610) 


















28. Yanai 


RT 


M 






3-9 


8-2 




23*5 



* All hydrochlorides, unless otherwise indicated, in mg/kg. 
t Sulphate, 
t Phosphate. 
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Table III — “Analgesic” Potency Ratios of Methadone, Morphine, Pethidine and 
Codeine as Determined by s.c. Injection in Mice and Rats 
IN Forty-six Different Experimental Conditions 





Mice s.c. 


Rats s.c. 


Aver- 

age 


Mini- 

mum 


Maxi- 

mum 


1 

n* 


Aver- 

age 


Mini- 

mum 


Maxi- 

mum 


n* 


Methadone : morphine 


1-8 


M 


3-8 


17 


1-9 


1-2 


2-8 


10 


Morphine : pethidine 


3-4 


10 


5-7 


14 


4’5 


2-4 


8-1 


6 


Pethidine : codeine 


1-7 


10 


21 


5 


21 


M 


3-5 


3 


Methadone : pethidine 


5-8 


1-8 


100 


12 


7-8 


4-5 


110 


5 


Methadone : codeine 


70 


2-7 


130 


8 


16 


7-2 


28-0 


4 


Morphine : codeine 


3-7 


1-3 


6-8 


8 


7-6 


5-6 


9-9 


4 



* n = number of comparative results. 



The data listed in Tables II and III show: 

(a) That the results obtained in mice and in rats are quite similar. 

(b) That the variations of the results obtained in methods characterized 
by similar noxious stimuli, are as large as the variation of the combined 
results. 

(c) That there is no detectable correlation between “equiactive” dose 
level and potency ratio. 

(d) That the potency ratios and “equiactive” dose levels determined 
after i.p. injection are not significantly different from those obtained after 
s.c. injection. 

(e) That the results obtained after oral or i.v. administration are quite 
different from the s.c. and i.p. results. The agreement among different 
authors is very poor. 

(f) That too few experiments with other species have been carried out to 
allow for useful discussion. 

(g) That factors, other than those listed in Table II, must play an impor- 
tant role in determining the outcome of the experiments. 







CHAPTER HI 



3 : 3 -Diphenylpropylamines 
(I : R = H) 



The important methods of synthesis of 3 :3-diphenylpropylamines 
(I : R = H [3.1]) may be outlined as follows: 

(a) Treatment of basic nitriles (I : R = CN) with excess sodamide leads 
lo replacement of the cyano group by hydrogen. Yields are excellent 

(JS6-240, 370) 

(b) Dehydration and reduction of basic tertiary alcohols (I : R = OH) 
I II one step, using red phosphorus and hydriodic acid or in two steps, 
using dehydration in acid medium followed by catalytic hydrogenation 

(c) Condensation of a tertiary aminoethylchloride with sodium or potas- 
sium diphenylmcthide, which are best prepared from diphenylmethane and 
NaNHa or KNHj in liquid ammonia Lower yields are obtained with 
I lie older methods employing sodium amide in toluene or phenylsodium 
111 benzene 




H 

I 

c 






CH CH 



Less important methods of synthesis include: 

(a) The reductive condensation of 2 :2-diphenylpropionaldehyde and a 
secondary amine 

(b) Condensation of 3:3-diphenylpropylchloride with a secondary 
.inline 

(c) Decarboxylation of aminoacids (I : R = COOH) 

(d) Replacement of the ketogroup of basic ketones of the methadone - 

I ype (I : R = COalk) with excess Grignard reagent, several reducing agents 
or boiling alkahne solution ^*®’ 

Continued on p. 107 
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Table IV 





R 


a 


|9 


NAA' 


Formula 


Base 


Salts 


Ref. 


1.1 


H 


H 


H 


N(CH3>2 


Q,H,iN 


bi 8 183-5; m 44-5 


HCl 169-70; CH 3 I 179-80 


2, 3 






„ 




>> 


»» 


— 


HCl 144-5 


28-30 




>> 


JJ 








— 


HCl 169-71 ; CH 3 I 178-80 


261, 262 












„ 


bi 116-20; m 45-6 


HCl 169-70; CH 3 I 178-3-9-4 


379 




»» 


« 


>> 


„ 




b „.5 121 - 6 ; m 42.^ 


— 


439 






>> 




„ 


„ 


m 39-42 


HCl 163-7; CH 3 I 173-7 


* 


1.2 


H 


H 


H 


NCHj'QHs 


— 


— 


— 


500 


1.3 


H 


CHj 


H 


N(CH3>, 


CxgHgsN 


— 


HBr 161-2 


52 




„ 


„ 




„ 


„ 


b.> 144-50 


HCl 181-5-3; picrate 127-9; 


166 
















C 2 H 3 O 1 138-40 








„ 


11 


„ 


„ 


— 


HCl 182-4; picrate 157-5-9 


315 


1.4 


H 


H 


CH, 


N(CH,), 


^18^23^ 


— 


/-HCl 180-2; /-picrate 132 


25-27 




»» 


11 




„ 




— 


(/-HCl 183-4; (/-picrate 132 


25-27 




JJ 


„ 


11 


11 




— 


HCl 151-3 


28-30 




JJ 


„ 


11 


„ 




— 


HBr 162-2-5 


52 




» 


11 




„ 




— 


(//-HCl 151-3; picrate 137-9 


139 






11 




,, 




— 


/-HCl 180-2 


139 




„ 


11 


11 


11 


„ 


— 


(/-HCl 179-81 


139 




„ 


11 


„ 


„ 




bi 138-40 


HCl 155-7 


260 






11 


)) 


„ 


11 


— 


HCl 151-5; HCIO 4 158-9; 


315 
















CH 3 I 200-2; picrate 138-40 








„ 


„ 




11 


— 


HCIO^ 165-6; HNO 3 118-20; 


352 
















picrate 142-4 








11 


11 


)) 


11 


— 


picrate 138-40 


424 




„ 


„ 


„ 




11 


— 


HBr 159-60; CH 3 I 195-6 


480 




„ 


„ 


11 


11 


,, 


bi 2 176 


HCl 157-8 


487^89 




>> 




11 


11 


,, 


— 


HCl 157-61 


* 



3 :3-diphenylpropylamines 
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Table IV — continued 





R 


a 




NAA' 


Formula 


Base 


Salts 


Ref. 


1.11 


H 


H 


CHa 


NC,Ha (c) 


CaoHaaN 





1 


259 


















497 


1.12 


H 


CHa 


H 


NCjHaO (d) 


CaoHasNO 


— 


HCl 228-9 


52 


1.13 


H 


H 


CHa 


NCiHaO (d) 


C 20 H 25 NO 


dl: oil 


HCl 198-9 


28-30 






» 




„ 


„ 


dl: oil 


d-. picrate 176-7 


31, 32 




.. 




„ 






— 


HCl 198-9 


52 


1.14 


H 


CHa 


H 


NCiHaS (e) 


C 20 H 25 NS 


— 


HCl 179-81 


343 


1.15 


H 


H 


H 


NCjHa-CHa (f) 


CaiHa,N 


— 


— 


281, 282 


1.16 


H 


H 


H 


NC«H,a (g) 


CaiHa,N 


bi 170-7 


HCl 195-6; CH 31 174-7 




1 17 


H 


CHa 


H 


NCjHio (b) 


CaiHa,N 


— 


HCl 206-8 


52 














m 99-100 


HCl 218-20 


378 




„ 


„ 


„ 




»» 


bia 220-30 


HCl 211-2 


512 












»» 1 


— 


HCl 208-11 


* 


1.18 


H 


H 


CHa 


NCaHio (b) 


CaiHaaN 


— 


HCl 214 


28-30 




„ 




„ 1 






— 


HCl 213^ 


52 






» i 








— 


HCl 211-2 


350 (g) 


1.19 


H 


H 


H 


N(w-CaH,)a 


CaiHa,N 


— 


HCl 114-5; CH 3 I 144-5 


2, 3 






i 






» 


— 


HCl 108-15; CHal 93-110 dec. 


* 


1.20 


H 


H 


H 


N(i-CaH,)a 


CaiHasN 


ba 175-6 


HCl 175-6; HaS04 130-4; 






i 












CH 3 I 190-2 




1.21 


H 


H 


CHa 


NCHa-nC^H, 


1 CaiH.a,N 


b „.5 129-30 


— 


71 


1.22 


H 


H 


H 


NCaH8-2CHa (h) 


C 22 H 29 N 


bi .5 180-90 


CHal 242-4 


* 


1.23 


H 


H 


H 


NC,Hi 4 (i) 


CaaHaaN 


ba 190 


HCl 160-5; CH 3 I 170-3 


* 


1.24 


H 


CHa 


H 


NC,Hi 4 (i) 


; C 23 H 3 XN 


bi 158-61 


HCl 195-6 


51 


1.25 


H 


H 


H 


N(«-C4Ha)a 


^2sH33N 


— 


HCl 113^; CHal 142-3 


2,3 


1.26 


H 


H 


H 


NCaaHaa (j) 


C 37 H 37 N 


m 102-3 




439 



3 :3-diphenylpropylamines 



2.1 


OH 


H 


H 


NCCHaJa 


Q,HaiNO 


m ]\66 


HCi 203-5 


3, 3 








11 


)) 


11 


m 161 


HC1204 


258 






„ 


11 


11 




m 164-5 


— 


345, 346 




>> 




11 


11 


11 


m 167 


QHal 200-1; -CHaCl 251 


495 




„ 




11 


11 




m 164-5 


— 


530 






„ 


11 


11 


„ 


m 167-9 


CHal 243-5 


* 


2.2 


OH 


H 


H 


NCHa-CaHa 


CiaH2aNO 


— 


— 


500 


2.3 


OH 


CHa 


H 


N(CHa)a 


CigHgsNO 


m 92 


HCI 238 


258 








„ 






m91-2 


HCI 241-2; HI 167 


302 






JJ 


11 


„ 




m 158-61 


— 


345, 346 










„ 




m 93^ 


HCI 242-5; HCIO, 160-1-5 


352 










»» 




m 93^ 


HCI 237-5-8 


378 


2.4 


OH 


H 


CHa 


N(CHa)a 


QaHaaNO 


dl-m 123-6-5-2 


— 


10 






>> 


11 


„ 




/-m 150-6-2-2 


— 


10 




„ 




11 




„ 


dl-m 121-2 


— 


25-27 




>» 


>> 


11 


„ 




l-m 148-9 


— 


25-27 




»» 




11 


„ 


„ 


d-m 148-50 


rf-tartrate 186-8 


25-27 








11 


„ 


„ 


m 123 


HCI 202 


258 




„ 


11 


11 


„ 




m 121-3 


HBr 207-8 


302 




” 


11 


11 




” 


m 123-5^-3 


HCI 208-7-9; HCIO, 150-1; 
CHal 249-5 


352 




„ 


11 


11 


11 




m 120-2 


picrate 160-2 


424 




„ 


11 


11 


„ 


„ 


m 123 


HCI 206 


450 




JJ 


„ 


„ 






m 125-6 


HCI 208-9 


487-489 


2.5 


OH 


H 


H 


NCjHa (c) 


CijHaaNO 


m 171-2 


HCI 190-1 
CHal 210 


2, 3 
495 




„ 


„ 


11 


„ 


„ 


m 170-5-3 


CHal 205-6 


* 


2.6 


OH 


H 


H 


NCiHgO (d) 


^ 9 ^ 23^02 


m 106 


HCI 231 ; CHal 203^ dec. 


2, 3 




« 


„ 


11 






m 105-6 


HCI 230-1 dec.; picrate 138-9 


20, 21 




„ 


11 


11 




11 


m 100-8-1-6 


HCI 227-2-7-3 dec. 


121, 122 






11 


’’ 


11 


” 


m 101-7 


CHal 199-202 


* 
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Table IV — continued 



00 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


2.7 


OH 


H 


H 


NCC^H.-)^ 


Q 9 H 35 NO 


b„., 154; m 53-5 


HCI 202-3; CH 3 I 198-9 


2, 3 
495 










»> 


„ 


— 


HCl 179-9-5 


91a 










» 




b ^.5 175-80; m 49 


HCI 200 


450 








»> 


,, 




m 50-2 


CH 3 I 193^ 


* 


2.8 


OH 


H 


H 


NC 3 H 10 (b) 


C 20 H 25 NO 


m 120-1 


HCI 238; CH 3 I 214-5 


2, 3 
495 




„ 




„ 


,, 


„ 


m 119-20-4 


— 


10 




„ 




„ 


„ 


„ 





HCI 212-4 


91a 






»» 


„ 


„ 


„ 


m 115-8-6-9 


HCI 233-8^-4 


116, 117 




»» 




„ 


„ 


„ 


— 


HCI 216-7 


205 








»» 


„ 




m 115-5-6-5 


HCI 229-30 


378 




„ 




„ 


„ 


„ 


m 119 


HCI 238 


450 






JJ 


JJ 


jj 




m 118-9 


CH 3 I 222-3 


* 


2.9 


OH 


CH, 


H 


NCiHjO (d) 


C 20 H 25 NO -2 


m 120-1 


HCI 204-5 


378 






JJ 




” 


” 


m 120-3 


— 


if 


2.10 


OH 


H 


H 


NC.HsN-CHa (k) 


CjoHjeNjO 


b„.„i 148-54; 
m 117-9 


2 HCI 221 


105 


2.11 


OH 


CH 3 


H 


N(C3H,)3 


C 20 H 27 NO 


m77-8 


HCI 183^-5 


378 


2.12 


OH 


H 


CH 3 


JJ 


" 


ba 180; m 55 


HCI 199 


450 


2.13 


OH 


H 


H 


N(CH 2 -CH=CH 2).3 


C.,iH.,,NO 


b „.4 157-9 


HCI 155-6 


2, 3 








>» 


„ 




b „.4 157-9 


CH 3 I 196-7 


495 


2.14 


OH 


H 


H 


NCeHi3 (g) 


C.,iH„NO 


m 80-1 


CH 3 I 222-5-5 





3 ;3-diphenylpropylamines 



Z15 


OH 


CH 3 


H 


NC 5 H 10 (b) 


C>iH. 3 ,NO 


m 115 


HCl 266 


258 






11 






„ 


m 120-1 


HCl 215-6 


378 






11 


„ 






m 124 


HCl 219-21 


487-489 






„ 


11 


„ 


„ 


— 


— 


52 


2.16 


OH 


H 


CH 3 


NCsHio (b) 


C3iH3,NO 


m 76 


HCl 213 


258 






„ 


11 


11 




b 4 195; m 87 


HCl 234 


450 


2.17 


OH 


H 


H 


N(n-CsH,)2 


C 2 iH 2 ,NO 


bo.i 153^; 

m 52-5-3-5 


HCl 161 
CH 3 I 181-3 


2, 3 
495 


2.18 


OH 


H 


H 


NCHa-CeHj 


C 22 H 23 NO 


m 97 


HCl 170 dec. 
CH 3 I 176 dec. 


2, 3 
495 


2.19 


OH 


H 


H 


NCH 3 CH 2 C 6 H 5 


C 23 H 25 NO 


m 110 


— 


205 






„ 




,, 




bo .2 180-4; m 100-2 


HCl 195 


345, 346 


2.20 


OH 


H 


H 


N(«-C4H3>3 


C 23 H 33 NO 


b«.i 157-9; m 41-2 


HCl 108-9 


2, 3 






„ 


„ 


„ 




— 


HCl 158-9 


91a 


2.21 


OH 


H 


H 


NCx„H 34 (e) 


C 25 H 29 NO 


d-m 57-8 


HCl 207-8 


2, 3 


3.1 


-CHOH-CH 3 


H 


H 


NC 3 HX 0 (b) 


C 22 H 23 NO 


— 


HCl 208-9 


52 

207-209 


3.2 


-CHOH-C 2 H 5 


H 


H 


N(CH3>3 


C 20 H 27 NO 


— 


HNO 3 156-7 


63-65 

437 




>» 


„ 


„ 


„ 




m 100 ^ 


— 


207-209 


3.3 


-CHOH-CjHs 


CH 3 


H 


N(CH3>3 


^21^29^0 


a, dl-m 103^’5 


HCl 198-200 


63-65 




JJ 


11 


11 


»» 


„ 


— 


a-l: CH 3 I 224-5 


134 




»» 


11 


11 




„ 


— 


a-d: CH 3 I 224-5 


134 






11 


11 


11 




— 


a-dl: CH 3 I 225-6 


134 






11 


11 


11 


„ 


a-l: m 125-6 


HCl 1/2 H 2 O 202-4 


316 






11 


11 


11 


„ 


a-d'. m 124- 5-5-5 


HCl 1/2 H 2 O 202-4 


316 




„ 


11 


11 


11 


11 


a-dl: m 100-2-5 


HCl 231-3 


316 




11 


11 


„ 


11 


„ 


/?-/: m 93-5^-5 


HCl 241-3 


316 




„ 


11 


11 


11 


„ 


ji-d: m 94-5 


HCl 241-3 


316 




11 


11 


11 


11 


„ 


p-df- m 107-8-5 


HCl 252-4 


316 




11 


11 


11 


11 


„ 


a, dl-m 109-10 


HCl 204-5 


437 




.. 


11 


11 


11 


11 


— 


P-dl: HCl 259-62 


* 
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Table IV — continued 





R 


a 


D 


NAA' 


Formula 


Base 


Salts 


Ref. 


3.4 


-CHOH-CjHs 


H 




N(CH3>3 


C 21 H 29 NO 


a, dl\ m 101-2 


HCl 194-5 


63-65 












»» 


— 


CH 3 I 193^ 


134 










„ 


»» 


/S-/: m 105-6 


HCl 206-8 


139 




» 




11 




11 


m 106-7 


HCl 206-8 


139 




>> 




11 




„ 


^-dh m 127-8 


HCl 210-2 


139 




„ 


» 


11 


11 


” 


a-l — 


HCl 93-7 and 

HCl 169-71 (2 modifications) 


139 

139 






»» 


11 


11 




M- m 126-7 


— 


207-209 




»» 




11 


11 


„ 


a-dl'. m 100-1 


HCl 200-3 


315 






5» 


11 




11 


a-dl: — 


HCl 191-2 


331, 332 






« 


11 






a-dl: m 191-2 


HCl 189-90 


324, 326 






JJ 


11 


11 




— 


a-/-HCl 169-71 


361 






JJ 


11 


11 


„ 


— 


a-d HCl 169-71 


361 








11 






— 


a-dl HCl 192-3 


361 




JJ 


„ 


„ 


11 


„ 


a-dh m 101-2 


HCl 206-7 


437 






11 


11 


11 




p-dl: — 


HCl 214-5 


* 




JJ 


„ 


„ 


„ 


„ 


a-dl: — 


HCl 207-9 


* 


3.5 


-CHOH-CjHs 


H 


H 


NCjHsO (d) 


C 22 H 29 NO 2 


m 129-30 


HCl 167 ; picrate 200-1 


20 , 21 






11 


’’ 


11 


11 


m 130-1 


HNO 3 185-6 


63-65 

437 


3.6 


-CHOH-C 2 H 5 


H 


CH 3 


NC 4 H 8 (c) 


C,3H3iNO 


m 122 


— 


207-209 


3.7 


-CHOH-C 2 H 5 


H 


CH 3 


NQHjO (d) 


^2aH3iN02 


m 118-9 


HCl 225-6 


63-65 

437 




>> 


B 


»» 


11 


» 


m 203^ 


— 


207-209 




” 


1 


11 


11 


11 


— 


HCl 221 


324-326 
331, 332 




>> 




11 


11 


11 


— 


— 


324-326 



3 ;3-diphenylpropylamines 









3.S 


-CH 0 H-C:H 5 


H 


CH 3 


N'CjHia 


C 34 H 33 NO 


m 129 


— 


207-209 


4.1 


-CHaOH 


H 


H 


N(CH3>3 


C 18 H 23 NO 





_ 


89 


4.2 


-CH 2 OH 


CH 3 


H 


N(CH3>3 


C 13 H 33 NO 


— 


HCl 200-1 


534 


4.3 


-CH 2 OH 


H 


CHs 


N(CH3>3 


C 13 H 35 NO 


— 


HCl 210-1 


437 








„ 


„ 


„ 


— 


HCl 214-6 


534 


4.4 


-CH 2 OH 


H 


H 


NCjHsO (d) 


C 20 H 25 NO 2 


m 155-6 


HCl 244-5 


437 


4.5 


-CH 2 OH 


H 


H 


NCsHio (b) 


C3iH3,NO 


— 


— 


89 


4.6 


-CH 2 -CH 2 -OH 


H 


H 


N(CH3>3 


C 13 H 35 NO 


bi 180-5; m 93-5 


HBr 133-5; CH 3 I 213^ 


439 


4-7 


CH 2 -CH 2 - 

CH 2 OH 


H 


CH 3 


N(CHs)3 


CaiHasNO 




HCl 197-9 


353 


5.1 


CN 


H 


H 


N(CHs)3 


C 18 H 20 N 2 





HCl 200 


28-30 






JJ 


JJ 


11 


JJ 


bi _2 152-5 


HCl 198-9 


49 








»» 


11 


JJ 


bj 170-5 


— 


91 




11 




)) 


11 


JJ 


bo. 8 150—2 


HCl 200-1 


126 




11 


»» 


11 


11 


JJ 


bi 143-53 


HBr 197-5-9 


131, 132 




11 


»» 


11 


11 


JJ 


bo.i 145; bi 151; 
bio 191 


HCl 199-201; HBr 198-9; 
CH 3 I 224-5; C 2 H 2 O 4 163 


234, 235 
241 




11 


»» 


11 


11 


JJ 


— 


picrate 149-50 


345, 346 




11 


»» 


11 


» 


JJ 


— 


HCl 196-7; HI 221-3 


480 




11 


»» 


11 




JJ 


— 


toluene-/J-sulphonate 174-5 


502 




11 


»» 


11 




JJ 


bo .5 150 


CH 3 I 223-5-5 


516 








11 


11 


JJ 


bi 152; ba 157 


CH 3 I 222-3 


* 


5.2 


CN 


CH 3 


H 


N(CHs)3 


C 19 H 22 N 2 


— 


HBr 223 


28-30 








11 


„ 




m 69-70 


HCl 226-7 


52 








11 






m 67-5-9 


— 


87 








11 




JJ 


/-m 102-3 


HCl 226-7 ; /-bitartrate 105-7 


284 








11 


„ 


JJ 


d-m 101-2 


HCl 226-8 ; rf-bitartrate 95-110 


284 








11 




JJ 


dl-m 68-70 


HCl 227-9 


284 








» 




JJ 




2. C 2 H. 3 O 4 179-80 


307 



3 :3-diphenylpropylamines 



Formula 



Base 



m 69-70 
162-5; m 66-7 
m 65-5-6-S 
m68-9 



1: m 100-6-101 -2 
d: m 99-100-6 
dl\ m 68-70 



HCl 224-5 

CH3I 231-2; picrate 204-5 
HCl 218-20; picrate 210-11 
HCl 224-5; HBr 223^; 

HI 212-3; HNO3 178 dec. 
CH3I 235-45; rfW-tartrate; 
88-98 

/-rf-tartrate 108-9-8 
rf-rf-tartrate 98-103 
HCl 225-9 



bo,i 128; m 92-2-5 
/: m 100-1 
/: m 99-5-100 
dl: m 90-1 
m91-2 
m 90-1 

bi 173^; m 89-90 
m 89-91 
/; m 100-2 
d: m 100-1 
dl\ m 91-2 
m91-2 
m 89-90 
/: m 99-101 
d: m 97-100 



picrate 148-5-9 



HCl 225-6 



HCl 211-2 
HCl 211-2 
HCl 186-8 



/-rf-bitartrate 114-7 



3 ;3-diphenylpropylamines 








SX Si. 



m yO-1 


CH 3 I 216-": picraie 145-6 


-. 1, -12 


/; m 100 


HBr215;HI199;HN03l76; , 
rf-bitartr. 109-12 




d: m 101 


HBr 216; rf-bitartr. 66-70; 


456, 457 


dl: m 91 


HCl 182; HBr 178; HI 203; 
HNO 3 169 




m 90-1 


HCl 181-3; HBr 175; 
HI 203-4; HNO 3 
168-70 dec. 




— 


CH 3 I 238-46 


480 


/: m 99-101 


/-rf-tartrate 109-12 




d-. m 101 


rf-rf-tartrate 66-70. HBr 216-8; 
HNO 3 169-71 dec. 




/: m 102-3 


— 


488, 499 


d\ m 101-2-5 


— 


488, 499 


d\ 


rf-toluene-/>-sulphonate 154 


502 


— 


^/-benzene sulphonate 158-9 


502 


l\ m 99-102 


W-tartrate-mono-hydrate 






109-13 


* 


d\ m 100-5-3-5 


— 


» 


dh m 89-91 


— 


* 


b „.3 152 


— 


345, 346 


m 72-3 





92, 93 


m 71-5-2-5 


— 


126 


bi 190; m 74 


HCl 207-8; CH 3 I 171-2; 


234, 235 




C^HaOi 200-1 


241 


m 73^ 


HCl 207-8-3 


379 


m 73-5^-5 


CH 3 I 171-1-5 


516 


ba-s 193; m 70-5 


CH 3 I 156-7; C 3 H 3 O 4 200-1 







Table IV — continued 





R 


a 




NAA' 


Formula 


Base 


Salts 


Ref. 


5.6 


CN 


H 


H 


NCiHjO (d) 




m 81-2 





28-30 




JJ 


JJ 


„ 




>» 


m 82-2-5 


— 


126 




” 




>> 




>> 


b. 199; m 81-3 


CH 3 I 173; C 2 H 2 O 4 224-5 


234, 235 
241 








>> 




„ 


bo-ie— 0-54 130—90 




513, 514 




” 


” 


” 




>> 


b 199-204; m 80-3 


HCl 174-5; CH 3 I 166-9; 
C 3 H 3 O 4 221-3 


♦ 


5.7 


CN 


H 


H 


NCiHjS (e) 


C 30 H 22 N 2 S 


bo-i 190 


— 


234, 235 


5.8 


CN 


H 


H 


NCHji-CsH, 


C>oHj4N2 


bo.i 160 


— 


234, 235 


5.9 


CN 


H 


H 


N(C3H3>3 


C 20 H 24 N 2 


bo-55 160—3 




92, 93 




„ 


„ 


» 






bi 165 




126 




„ 


„ 




„ 


•» 


bi 142-52 


HBr 129-30-5; CH 31 191-3 


131, 132 




” 


■’ 


•» 


» 


•> 


b„.i 155; bi 164; 

bi„ 220 


HBr 129-31; CH 31 191-3; 

C 2 H 2 O 4 116-8 


234, 235 






„ 




„ 


„ 


— 


HBr 131-2; CH 3 I 185-90 


350g 






„ 


„ 


„ 


„ 


bi -3 163-7 


H 2 O 171^; CH 3 I 189-90 


516 




JJ 








„ 


bo-8— 1 189 


HCl 130-8-32-4; CHsI 188-91 


♦ 


5.10 


CN 


CH 3 


H 


NCH 3 -C 3 H 3 


C 20 H 24 N 2 


— 


HCl 222-4 


495 


5.11 


CN 


H 


CH 3 


NCH 3 -C 3 Hi 


C2oH24^3 


— 


— 


495 


5.12 


CN 


H 


H 


NCiHj-CHs (a) 


C 21 H 24 N 2 


b „.3 173 


HCl 189-91 


340 


5.13 


CN 


H 


H 


NCaHio (b) 


C 21 H 24 N 2 


m 70 


— 


28-30 




„ 






JJ 




m 76 


— 


52 




M 


„ 


„ 


„ 




m 73-4 


— 


92, 93 






„ 








m 70-1 


— 


126 










V, 




m 77-8 


HCl 207-8 


207, 209 








” 


” 


” 


bi 195; m 78 


HCl 208-9; CH 31 168-70; 
C 2 H 2 O 4 249-50 


234, 235 
241 



3 : 3-diphenylpropylamines 


















« 


>> 


«« 


” 


» 


5.14 


CN 


CHs 


H 


NC4H3 (c) 


C21H24N2 


5.15 


CN 


H 


H 


NCjHjO-CHs (n) 


C21H24N20 


5.16 


CN 


CHs 


H 

JJ 


iNCiHsOCd) 


C21H24N20 


5.17 


CN 

>> 

»» 


H 

» 

»» 

»» 


CH3 

»» 


NCiHsO (d) 


C21H24N20 

»» 


5.18 


CN 


CH3 


H 


NCjHsS (e) 


C21H24N2S 


5.19 


CN 


H 


CH3 


NCjHsS (e) 


C21H24N2S 


5.20 


CN 


H 


H 


NC4H8N-CH3 (k) 


C21H25N3 


5.21 


CN 


H 


CH3 


NC4H,N (m) 


C21H25N3 


5.22 


CN 


H 


H 


NC3H3-i-C3H, 


C21H28N2 


5.23 


CN 


CH3 


H 


N(C3H4).3 

11 


^ 21 ^ 26^2 



— 


HCi lOS-9 


510 


— 


CH 3 Br 205-5-7-5 


340 


m 73^ 


HCI 196-7; HBr 185-6; 


480 




HI 152-3; HNO 3 155 dec. 


456, 457 


m 76-7-5 


CH 3 I 168-9-5 


516 


m 75-6-6 


CH 3 I 162-3; C 2 H 2 O 4 249-50 


* 


m 107-9 


HCI 225-7 


* 


^0*025 160 


HCI 132-5 


126 


m 139-40 


— 


12 


m 138 


— 


52 


m 131-6 


— 


322, 323 


m 99-102 


(mixed -f isomer ?) 


63-65 

437 


m 138-40-5 


HBr 248-9 


* 


m 107-8 


— 


12 


m 106 


— 


28-30 


d: m 109-10 


— 


31, 32 


m 106 


— 


52 


m 100-2 


mixed + isomer 


63-65 


m 108-9 


— 


172 


m 108-9 


— 


173 


m 99-102 


mixed isomer 


437 


m 104-6 


— 


* 


dl: m 115-6 


HBr 242-3 


343 


dl: m 134-5 


HCI 208-10 


343 


m 99-5-100 


dipicrate 250 


106 


— 


dipicrate 184 


106 


b„.i 165 


— 


234, 235 


m 43-6 


HCI 234-8; HBr 241-2 ; 


350g 




CH 3 I 228 dec. 


494 


— 


HCI 235-6 


* 



3 :3-diphenylpropylamines 




Table IV — continued 



N) 

o\ 





R 


a 




NAA' 


Formula 


Base 


Salts 


Ref. 


5.24 


CN 


H 


CHa 


N(CaH3)a 


^21^26^2 





HCl 165-7; HBr 189-90; 


350g 
















CH 3 I 177-9 


494 


5.25 


CN 


H 


H 


N(CHa-CH= 


C 22 H 24 N 2 


b «.6 162-3 


— 


345, 346 










CHa)a 










5.26 


CN 


H 


H 


NC,Ha-(CHa)a (o) 


^22^26^2 


— 


HCl 209-11 


340 


















466 


5.27 


CN 


H 


H 


NC4Ha(CHa)a(p) 


C 22 H 26 N 2 


bo -12 170 


HCl 177-9 


340 


5.28 


CN 


H 


H 


NCjHa-CHa (f) 


C 22 H 26 N 2 


— 


HCl 188-9 


126 




»» 


« 


„ 


„ 


„ 


bo-1 180 


HCl 188-9 


234, 235 


5.29 


CN 


H 


H 


NCaHa'CHa (q) 


^ 22 ^^ 2 $N 2 


bo-i 178-80 


— 


126 




»» 


„ 


„ 


„ 


„ 


bo.i 180 


— 


234, 235 


5.30 


CN 


H 


H 


NCaHa-CHa (r) 


C22H26^2 


bo.o 25 1 84-5; m 61-2 


HCl 189-5-91 


126 




„ 


„ 


„ 


»» 


»» 


b».i 180 


HCl 190-1 


234, 235 


5.31 


CN 


H 


H 


NCaHia (g) 


C 22 H 26 N 2 


m 54-6-5-6 


— 


* 


5.32 


CN 


CHs 


H 


NCaHio (b) 


C 22 H 26 N 2 


— 


HBr 249 


28-30 






J* 


„ 


JJ 




m 106-6-5 


— 


52 










„ 




— 


HCl 225-6 


350f 










„ 


„ 


m 105-6 


HCl 226-7; HBr 239-41; 


350g 
















CH 3 I 228-9 








„ 


„ 


„ 




m 100-2 


HCl 226-7 


350h 






„ 




JJ 


>» 


m 105-8-6-6 


HCl 234-6 


* 


5.33 


CN 


H 


CH 3 


NCaHio (b) 


^22^26^2 


— 


HCl 203 


28-30 






„ 




»» 


» 


m 83-5 


— 


52 










„ 






HCl 199-200 


350f 






„ 






,, 


m 84-5 


HCl 200-1; HBr 170-2; 


350g 
















CH 3 I 169-71 








„ 


„ 






m82-3 


— 


491, 492 




» 


>> 


.. 


» 


»9 


m 82-3^-5 


HCl 200-2 


* 



3 :3-diphenylpropylamines 










cs 



H H NCiH.O- C..H,,>T.O - c‘-'I KC, 











(CH 3 ), (s) 


11 


m 94-6-5 


CH 3 I 239-41-5 dec. 


* 


5.35 


CN 


CH 3 


H 


NC 4 H 8 N-CH 3 (k) 


C 22 H 27 N 3 


m 118-20 


— 


369 


5.36 


CN 


H 


CH 3 


NC 4 H 8 N-CH 3 (k) 


C 22 H 27 N 3 


m 107 


dipicrate 229 


106 




„ 




„ 




» 


m 108-10 


— 


369 


5.37 


CN 


H 


H 


N(«-C3H,>2 


C.>.,H3aN.4 


bi .2 179-80; 


HCl 84-5 


126 








11 






b„.i 167; bi 177 

bio 210 


HC186 


234, 235 










>> 




ba 185-90 


HCl 85-7; 2 C^H^Oi 158-60 


* 


5.38 


CN 


H 


H 


N(/-CsH7)2 




b„.i 171; bi 185; 


CH 3 I 172-5; C 2 H 3 O 4 141 


234, 235 








i 




»» 


bio 215 
bo -5 160-200 




234, 235 














bs 195-7 


HCl 148-50 




5.39 


CN 


H 


H 


NCH3'CeH8 


C«>aH9<>N<> 


m 143-5^ 


— 


503, 504 


5.40 


CN 


H 


H 


N3C,Hi 303 (t) 


^23^27^302 


m 113^ 


CH 3 I 187; C 2 H 2 O 4 243-5 


* 


5.41 


CN 


H 


H 


NCHs-CsHu (u) 


^23^^28^2 


bo.i 190 


— 


234, 235 


5.42 


CN 


H 


H 


NC4H3(CH3>3 (v) 


C 23 H 2 SN 2 


bo-05 150 


HCl 188-90 


340 


5.43 


CN 


H 


H 


NCsHsCCH,)^ (h) 


C 23 H 2 SN 2 


bo.o 4 170-2 


HCl 239-43 


126 




„ 


» 


„ 


„ 


»» 


b().005 170 


— 


340 




„ 


» 




„ 


„ i 


bj 212-5; m± 20 


CH 3 I 254-6 


* 


5.44 


CN 


H 


H 


NC,H44 (i) 


^23^28^2 


m 52-5-54 


CH 3 I 79-85; C 3 H 1 O 4 195-7 


* 


5.45 


CN 


CH 3 


H 


NC 4 He-(CH 3 ).a ( 0 ) 


C 23 H 28 N 2 


— 


— 


466 


5.46 


CN 


H 


CH 3 


NC 4 H 3 (CH 3>3 ( 0 ) 


C 93 H 28 N 2 


— 


— 


466 


5.47 


CN 


CH 3 


H 


NC,H43 (g) 


^23^28^2 


m 77-8 


HCl 234-5; CH 3 I 217-8-5 


51 


5.48 


CN 


H 


CH, 


NCeH43 (g) 


C 23 H 28 N 2 


bo-05 169-72 


HCl 194-5-5; CH 3 I 181-2-5 


51 


5.49 


CN 


H 


H 


NCH3-CH3-C,H3 


C 24 H 24 N 2 


bo* 3 — 0 * 4 190—6 


HCl 147-5-50 


126 




>» 




11 


»» 




bo. 4 220-30 


CH 3 I 204-6 


350g 




M 


11 


11 


11 




bo -2 205-12 


plcrate 161-2 


503, 504 


5.50 


CN 


CH 3 


H 


NC,Hi 4 (i) 


C 24 H 30 N 2 


m 101-5-2-5 


HCl 218-5-20; HBr 230-1-5; 


51 
















HI 228-9; CH 3 I 221 dec. 





3 :3-diphenylpropylamines 



Table 





R 


a 




NAA' 


Formula 


5.51 


CN 


H 


CH3 


NC,Hi 4 (i) 


C24H30N2 


5.52 


CN 


H 




N(»-C 4 H 3)3 


C24H32N2 


5.53 


CN 


H 


H 


NCi-CiH,).^ 


C24H32N2 


5.54 


CN 


H 


H 


NC^Hij (w) 


025 ^ 126^2 


5.55 


CN 


CH3 


H 


NCH3CH2-C6H5 


C26H26N2 


5.56 


CN 


H 


CH3 


NCH3CH3-C3H3 


C 25 H 2 $N 2 


5.57 


CN 


H 


H 


NC3H13 (x) 


C25H30N2 


5.58 


CN 


H 


H 


N2C10H13 (z) 


C26H27N3 


5.59 


CN 


H 


H 


N^CnHi, (y) 


C27H29N3 


5.60 


CN 


H 


CH3 


N,Q„Hi3 (z) 


C27H29N3 


5.61 


CN 


H 


H 


N(C,H „)3 


C28H36N2 


5.62 


CN 


H 


H 


NCH3-CH(C,H3)3 


C30H28N2 


5.63 

1 


CN 


H 


H 


N(CH 3 -C,H 3)3 


C30H28N2 


5.64 


C 1 -C=NH 


H 


H 


NCC^Hs).^ 


^ 20 ^ 25 ^ 1^2 


5.65 


-CH=C=(CN)p. 


H 


CH3 


N(CHs)3 


C22H23N3 


6.1 


-NHs 


H 


H 


N(CH 3>3 


C17H22N2 


6.2 


-NHa 


H 


H 


NC4H8 (c) 


C19H24N2 


6.3 


-NHa 


H 


H 


NCiHgO (d) 


C19H24N2O 


6.4 


-NH^ 

1 


H 


H 

JJ 


NCC^H^)^ 

JJ 


Ci 9 H 2 eN 2 

»» 


6.5 


-NH^ 


H 


H 


NC^Hio (b) 


^ 20 ^ 26^2 


6.6 


-NH^ 


H 


H 


N(i-C 3 H ,)3 


C21H30N2 


6.7 


CH2-NH2 


H 


H 


N(CH 3 >, 


C18H24N2 


6.8 


CH2-NH2 


CH3 


H 


N(CH 3>3 


C18H26N2 



continued 



Base 


Salts 


Ref. 


b „.„4 168-72 


HCl 188-9-5; CH 3 I 183^ 


51 


b„.25 170-2-5 


— 


126 


b .-2 198 


— 


* 


bs 193^ 


HCl 162-3; CH 3 I 136-40 




bi 215; bj 235; 


— 




m 54-6-6 


HCl 206 


503, 504 


oil 


— 


503, 504 


bo.o 2 160; m 90-2 


HCl-HjO 123-8 


337, 340 


— 


— 




— 


2 HCl 204-6 


* 


m 125-7 


— 


369 


m71-5 


HCl 196-8; CH 3 I 104-10 


350g 


m 120-3 


— 


345, 346 


m 60-5-1-5 


HCl 169-71-5 


126 


m 60-1 


HCl 188 


170 


— 


— 


51 


m 167-8 


HCl-iHaO 187-92 dec. 


353 


bi 185; m 71 


— 


234, 235 
* 


64.5 190; m 90 


— 


234, 235 


— 


2 HCl 22040 




— 


— 


* 


— 


— 


* 



bi5 218-20 



2 HBr 231-2 



318 

350g 



3 :3-diphenylpropylamines 






6.9 


CH 2 -NH 2 


H 


CH 3 


N(CH3>3 


C 19 H 26 N 2 


bis 214-18; m 67-70 


— 


350s? 






„ 


„ 


If 


„ 


m 74-5 


2 HCl 177-8 


63-65 


6.10 


CH 2 -NH 2 


H 


H 


NC 4 H 3 (c) 


^201^26^2 


— 


— 


Hs 


6.11 


CH 2 -NH 2 


H 


H 


NCjHsO (d) 


^20^26^20 


— 


— 


* 


6.12 


CH 2 -NH 2 


H 


H 


N(C3H3>3 


C 20 H 28 N 2 


bi 3 208-9 


— 


318 


6.13 


CH 2 -NH 2 


CH 3 


H 


NC 4 H 3 (c) 


C 21 H 28 N 2 


— 


— 




6.14 


CH 2 -NH 2 


H 


H 


NCjHio (b) 




m 94-6 


— 


* 


6.15 


CH 2 -NH 2 


CH 3 


H 


NCiHgO (d) 


C 21 H- 28 N 2 O 


— 


— 


■¥ 


6.16 


CHj-NHj 


CH 3 


H 


NCjHio (b) 


C. 22 H 30 N 2 


— 


— 


* 


6.17 


CHj-NHj 


H 


H 


N(i-C3H,)3 


C 22 H 32 N .2 


— 


— 


* 


6.18 


CH-CHa-NHj 


H 


CH 3 


N(CH3>3 




b^ 6 i ± 160; m 67-9 


— 


* 


6.19 


CH-CjHs-NHj 


CH 3 


H 


N(CH3>3 


C 21 H 30 N 2 


— 


2 HCl 200-2 


* 


6.20 


CH-CjHs-NHj 


H 


CH 3 


N(CH3>3 


C 21 H 30 N 2 


b«.s 167 


2 HCl 168-70 


* 


6.21 


CH-CjHs-NHj 


H 


H 


NCiHjO (d) 


C 22 H 30 N 2 O 


— 


2 HCl 194-6 




6.22 


CH-C^Hs-NHs 


H 


H 


NCaHxo (b) 


C 93 H 32 N 2 


m90-2 


— 




6.23 


NH-CjHs 


H 


H 


N(C3H3>3 


C 21 H 30 N 2 


— 


CjHsBr-HBr 




6.24 


NH-CHs- 

CH=CH 2 


H 


H 


N(C3H3>3 


C 22 H 30 N 2 


— 


(CH 3 =CH-CH 2 C 1)3 


* 


6.25 


NH-CO-CH 3 


H 


H 


N(CH3>.3 


Cl 


— 


HCl 117-20 


234, 235 


6.26 


NH-CO-CH 3 


H 


H 


NC 4 H 3 (c) 


C 21 H 26 N 2 O 


— 


HCl 161-4 


234, 235 


6.27 


NH-CO-CH 3 


H 


H 


NC 4 H 8 O (d) 


^ 2 lH 2 eN 202 


— 


HCl 158-62 




6.28 


NH-CO-CH 3 


H 


H 


N(C3H3)3 


C 21 H 28 N 2 O 


— 


HCl 167; CH 3 I 207-9 dec. 


234, 235 


6.29 


NH-CO-CH 3 


H 


H 


NC^Hio (b) 


C 22 H 28 N 2 O 


— 


HCl 227-31 dec. 


234, 235 






If 


19 


11 


„ 


— 


CH 3 I 260 dec. 


* 


6.30 


NH-CO-CH 3 


H 


H 


N(i-C3H,)3 


C 28 H 32 N 2 O 


— 


HCl 99-102 dec.; CH 3 I 263-6 
dec. 


234, 235 




„ 


„ 


If 


»» 


»» i 


— 


HCl 124-6; CH 3 I 263-6 dec. 


* 


6.31 


NH-CO-CeHs 


H 


H 


N(C3H3).3 


C 26 H 30 N 2 O 


— 


— 


* 


6.32 


CH 3 -NH-CO- 

CH 3 


CH 3 


H 


N(CH3>3 


CaiHasNjO 


m 104-6 


HBr 219-21 


350g 



3 ;3-diphenylpropylamines 




Table IV — continued 



u> 

o 





R 


a 




NAA' 


Formula 


Base 


Salts 


Ref. 


6.33 


CHa-NH- 

CO-CHa 


H 


CHa 


N(CHa)a 


CaiHaaNaO 


m 119-21 


HBr 227-9 


350g 




„ 


JJ 


„ 


1 „ 


»» 


— 


HCl 225-6 


63-65 


6.34 


CHa-NH- 

CO-CHa 


H 


H 


NCaHa (C) 

1 


^ 22 ^ 28^20 


— 


HCl 101-6 


* 


6.35 


CHa-NH- 

CO-CHa 


H 


H 


NCaHaO (d) 


^22H2gN202 


— 


HCl 189-91 




6.36 


CHa-NH- 

CO-CHa 


H 


H 


N(CaHa)a 


C22H30N2O 


— 


— 


318 


6.37 


CHa-NH- 

CO-CHa 


H 


H 


NCaHao (b) 


0231130 ^ 2 ^ 


— 


HCl 119-21 


♦ 


6.38 


CHa-NH- 

CO-CHa 


CHa 


H 


NCaHa (C) 


C23H30N2O 


— 


HCl 240-41 


* 


6.39 


CHa-NH- 

CO-CHa 


CHa 


H 


NCaHaO (d) 


C23H30N2O2 


i 


HCl 256-9 


* 


6.40 


CHa-NH- 

CO-CHa 


CHa 


H 


NCaHio (b) 


^241132^20 




HCl 259-62 


* 


6.41 


CHa-NH- 

CO-CHa 


H 


H 


N(i-CaH,)a 

1 


C24H34N2O 


i 


HCl 117-9 


* 


6.42 


CHa-NH- 

CO-CsHa 


H 


H 


NCaHaO (d) 


C27H30N2O2 




HCl 139-41 


* 


6.43 


CHa-NH- 

CO-CeHa 


CHa 


H 


NCaHa (C) 


C 28 H 32 N 2 ^ 


i 


HCl 100-20 dec. 


* 


6.44 


CHa-NH- 

CO-CeHa 


CHa 


H I 

i 


NCaHaO (d) 


C28H32N2O 


— 


— 




6.45 


CHa-NH- 

CO-CaHa 


CHa 


H 


NC 5 H 10 (b) 

1 


^ 29 ^^ 34^20 




HCl 206-9 


* 



3 ;3-diphenylpropylamines 











6.46 


CH,-XH-CO- 

NH-CeHs 


H 


CHa 


NlCHal, 


C2eH3l^^30 


m 170-3 


HCI 234-S 




6.47 


CHj-NH-CO- 

NH-CeHs 


H 


H 


N(CaHa)a 


C 27 H 33 N 30 


m 172 


— 


318 


6.48 


CHa-NH- 

COO-C 2 H 5 


H 


CHa 


N(CHa), 


C 22 H 30 N 2 O 2 




HCI 190-1 


63-65 


6.49 


CH 2 -NH- 

COO-CjHs 


H 


H 


NCiHgO (d) 


C 2 3 H 30 N 2 O 3 


— 


— 


« 


6.50 


CHa-NH- 

COO-CjHs 


H 


H 


NCaHio (b) 


C 24 H 32 N 202 


— 


HCI 185-7 


j * 

1 


6.51 


CH 2 -NH- 

SO,-CHa 


H 


CHa 


N(CHa), 


C 2 oH 2 aN 202 S 


— 


HCI 245-6 


63-65 


6.52 


CH-CHa-NH- 

CO-CH 3 


H 


CHa 


N(CHa)a 


C 22 H 30 N 2 O 


— 


HCI 189-91 


* 


6.53 


CH-CaHa- 

NH-COH 


H 


CHa 


N(CHa)a 


CajHaoNjO 


— 


HCI i 230 dec. 


* 


6.54 


CHCjHa- 

NH-CO-CH 3 


0 


H 

i 


N(CHa)a 


C 23 H 32 N 2 O 


— 


HCI 212-4 


* 


6.55 


CHCaHs- 

NH-CO-CH 3 


H 


CHa 


N(CHa)a 


C 23 H 32 N 2 O 


— 


HCI 164-5 




6.56 


CHC 3 H 5 - 

NH-CO-CH 3 


H 


H 


NCiHaO (d) 


C 24 H 3 . 2 N 2 O 2 


— 


HCI 134-6 


* 


6.57 


CHC 3 H 3 - 

NH-4:0-CH3 


H 


H 


NCaHio (b) 


C 25 H 34 N 2 O 


— 


HCI 134-6 


* 


6.58 


N(CH3>3 


H 


H 


N(C.,Ha). 


C 21 H 30 N 2 


— 


2 CH 3 I 238^0 dec. 


* 


6.59 


CHa-NCiHsO 


H 


H 


NCiHaO (d) 


C-. 4 Ha>N-. 0 -. 


m 162-4 


— 


* 


6.60 


CHa-NCiHsO 


H 


H 


NCaHio (b) 


CaaHaiN.,© 


m 164-5-8 


— 


* 


6.61 


CHa-NCiHa- 

(CHa).^ (aa) 


H 


CHa 


N(CHa), 


C 25 H 32 N 9 


_ 


CaHaOi-HaO 205-7 


63-65 


6.62 


CH2-CH2- 

N(CHa).3 


H 


H 


N(CHa), 


C 21 H 30 N 2 


b„.a 148-54 


2 HCI 278-9 


439 
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Table IV — continued 



u> 

N) 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


6.63 


CH-C^Ha- 

N(C 0 H )2 


H 


CHa 


N(CHa)a 


^2 3 H 30 N 2 O 2 




HCl ± 220 dec. 


* 


6.64 


CH-C^Hs- 

NCCOCHs)^ 


H 


CHa 


N(CHa)a 


C 25 H 34 N 2 O 2 


— 


HCl 210-2 


* 


6.65 


CHs-NCCO- 

CHs)^ 


H 


H 


NCiHaO (d) 


C 24 H 30 N 2 O 3 


— 


HCl 209-11 


* 


7.1 


CO-NHj 


H 


H 


N(CHa)a 


C 13 H 22 N 2 O 


m 138-40 


HCl 185-7; CH 3 I 207-8; 
CaHjI 172-5-3-5 


88 










” 




m 140 


HCl 187; CH 3 I 208-9; CaH^Br 
228-9; i-CsHjBr 230-2; 
CaHjI 172-5-3-5 


234, 235 
241 


7.2 


CO-NHj 


CHs 


H 


N(CHa).> 


CiaHa4N.>0 


m 151-2-5 


HCl 229-30 


62 

88 




JJ 






»» 


„ 


— 


CH 3 Br 194-6 


340 


7.3 


CO-NHj 


H 


CHa 


N(CHa), 


^19H24N-20 


l-ra 134-5-5-5 


— 


31, 32 






JJ 




>» 


»» 


m 183^ 


HaSOi 185-7; CH 3 I 203^; 
C 2 H 5 I 192-2-5 


88 




>> 


„ 




„ 


>» 




-> 0-152-4; -> O-HBr 156-8-5 


340 




” 


JJ 


” 


” 


»» 


m 177-9 


HCl 190-5-1-5; H 2 SO 4 H. 3 O 
181-5-2 


62 










„ 


*» 


m 175-6 


HCl 190-1 


480 












»» 


/-m 136-5-7-5 


— 


498, 499 






,, 






f» 


d-m 136-5-7-5 


— 


498, 499 












„ 


/-m 135-8 


— 


* 












» 


d-m 135-9 




* 



3 :3-diphenylpropylamines 








7.4 


CO-^H^ 


H 


H 


NC 4 H 8 (c) 


C 20 H 24 N 2 O 


m 143-t 


CH 31 101-3. SO, i30-3 








„ 


„ 


„ 




— 


H 2 SO 4 115-8; CHsBr 228-30 


340 




” 


>> 


” 




” 


m 146-7 


CH 3 I 136-40; CaHjBr 214; 
1 -C 3 H, Br 213-6 


234. 235 
241 


7.5 


CO-NHa 


H 


H 


NCiHsS (e) 


C 20 H 24 N 2 OS 


m 170 


CH 3 I 134-9 


234, 235 


7.6 


CO-NHa 


H 


H 


NCiHjO (d) 


C 20 H 24 N 202 


m 184-5 


(CjHs)^ SO 4 170-1-5 


88 




” 


” 


” 


” 


>» 


m 184 


CH 3 I 191; CaHsBr 132 
i-C 3 H,Br 195 


234, 235 
241 


7.7 


CO-NHa 


H 


H 


N-CjHsN-H (m) 


C2oH25^sO I 


m 173-5 


2 C 2 H 2 O 4 > 185 dec. 


A 


7.8 


CO-NHj 


H 


H 


NCHa-i-CaH, 


0201126^2^ 


m 152 


C 2 H 5 Br 234-8 


234, 235 




,, 


«« 


If 




»» 


m 151-3 


— 


* 


7.9 


CO-NHj 


H 


H 


N(C,H,), 


^20^26^20 


m 91-2 


HCl 176-7-5; CH 3 CI 217-5- 
18-5; CH 3 I 159-60; C 2 H 5 CI 
204-5-6; C 3 H 5 I 182-3-5 


88 






„ 


,, 






m 90 


HCl 160-2 


203, 204 














m 91 


HCl 177; CH 31 176; CaHjBr 
211; i-C 3 H,Br 159-62; 
CH 3 CI 218-9; C 3 H 3 CI 102-4 


234, 235 








„ 




»» 


m 80-6 


— 


350g 


7.10 


CO-NH 2 


H 


H 


NC 4 H,-CH 3 (a) 


C 21 H 26 N 2 O 


m 142-4 


HCl 207-9; H 3 SO 4 185-7; 
CHjBr 231-3 


340 


7.11 


CO-NHj 


H 


H 


NCaHio (b) 


i C 21 H 26 N 2 O 


m 186-7 


HCl 220 


52 

203, 204 




” 


If 


” 


*» 


•» 


— 


H 2 SO 4 185-7; CH 3 I 201-2; dec. 

CeHs-CHjBr 180 


88 




” 


’* 


” 


” 


** 


m 177-5-8-5 


CeHs-CHa-Cl 198; CeH 5 CH= 
CH-CHaBr 217-8 
CeH 5 CH=CH-CH 3 Cl 192-3 


210 

210 






ff 


If 


ff 


»» 


m 188 


HCl 188; H 3 SO 4 187; 
CH 3 I 220; CH 3 CI 187; 
CaHsBr 201 - 2 ; 
CeHs-CHj-Br 180-2 


234, 235 
241 
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Table IV — continued 



u> 

4 ^ 



1 


1 

R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


7.11 


CO-NHj 


H 


H 


NC3H30 (b) 


C 21 H 26 N 2 O 


— 


CHsBr 216; -> 0 167-5-8-5 


340 




„ 1 


JJ 


1 « 




„ 


m 178-9 


— 


480 






>> 


1 ” 




„ 


— 


HCl 206-7-5 




7.12 


CO-NHj 


CH 3 


H 


NC 4 H 8 O (d) 




m 176-7 


! 


* 


7.13 


CO-NHj 


H 


CH 3 


NCiHsO (d) 


^■ 21^2 gN gO 2 


dl\ m 143^ dec. 


1 


31, 32 




1 


>> 








d-. m 78-82 


, 


31, 32 




„ ' 


>> 




1 




m 140-2 


1 


* 


7.14 


CO-NHa 


H 


H 


NC 3 H 3 I-C 3 H 3 


CgiHggNgO 


m 115 


CjHjBr 159-62; i-C 3 H,Br 


234, 235 
















89-91 




7.15 


CO-NHj 


CH 3 


H 


N(C3H3>.3 


CgiNggNgO 


m 135-7 


— 


62 


1 
















88 




»» 


»» 


„ 


n 


„ 


m 134-7-5 


— 


4: 


7.16 


CO-NHj 


H 


CH 3 


1 N(C3H3>3 


C 21 H 28 N 2 O 


m 161-5-3 


— 


62 




! 




1 










88 


1 


” 1 


JJ 


1 „ 


” 1 


„ 


m 153-8 


— 




7.37 


CO-NHj 


H 


H 


NC 4 H 3 -(CH 3)3 ( 0 ) 


C-jjHjsNjO 


m 164-5 


i H 3 SO 4 173^; CHsBr 231-3; 


340 


1 














-> 0 146-5-8 


466 


7.18 


CO-NHj 


H 


H 


NC4H3(CH3)3 (p) 


C 22 H 28 N 2 O 


m 129-31 


HCl 222-4; CHsBr 231-5 


340 


7.19 


CO-NHs 


H 


H 


NC 3 H 3 -CH 3 (f) 


^ 22 ^- 281 ^ 2 ^) 


m 165-6-5 


C,H,S03-CH3 170-6 


88 








1 

1 ” 


,, 




m 164-6 


CH 3 CI 125-8; CH 3 I 130 


234, 235 




»> 


„ 






»> 


— 


HCl 208-10; CHjBr 209-10 


340 


7.20 


CO-NHa 


H 


H 


NQH 3 -CH 3 (q) 


C 2 ,H.> 8 N ,0 


m 129 


— 


234, 235 


7.21 


CO-NH 2 


H 


H 


NC 3 H 3 -CH 3 (r) 


C 22 H, 8 N ,0 


m 180 


CH 3 I 228-32 


234, 235 


7.22 


CO-NH 2 


H 


H 


NCeHi3 (g) 


C 22 H 28 N 20 


m 140-1 


CH 3 I 213-5-5 


* 


7.23 


CO-NH 2 


CH 3 


H 


NQHio (b) 


C 22 H 28 N 20 


m 155-7 


— 


62 




>> 


V 


,, 


” 1 




m 153-3-5 


— 


* 


7.24 


CO-NHj 


H 


CH 3 


NC^Hio (b) 


C 22 H 28 N 20 1 


m 158-5-60 


— 


62, 88 




» 


>> 




« 1 


” 1 


m 156-7 


— 


350g 
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~.25 


CO-NH. 


H 


H 


(s) 


C; 3 H;sX> 0 , 


m l"i -6 


CH 3 I 202^ 


9e 


7.26 


CO-NH 2 


H 


H 


N(«-C 3 H ,>3 


C 22 H 30 N 2 O 


— 


C 2 H 2 O 4 120 


234, 235 




,, 


„ 


„ 




11 


m 102-3 


— 




7.27 


CO-NH 2 


H 


H 


N(i-C3H,)3 


C 22 H 30 N 2 O 


m 84-6 


CHsBr 237; CH 3 CI 238; CH 3 I 
198-201; (CH 3>2 SO 4 , 170; 
CjHjBr 89-91; i-CsHjBr 
95-105 


234, 235 








» 1 






— 


H 3 SO 4 178-80 


340 


7.28 


CO-NHj 


H 


H 


NCH 3 -C 3 H„ 


C 23 H 30 N 2 O 


m 127 


— 


234, 235 


7.29 


CO-NHj 


H 


H 


NC4H3(CH3)3 (v) 


C 23 H 30 N 2 O 


m 124-6 


HCl 221-3; CHsBr 225-6 


340 


7.30 


CO-NH.J 


H 


H 


NC,Hs(CH,h (h) 


^2sH3oN20 


m 129-32 


HCl 222-^; CH 3 Br 231-5 


340 








- 


" 


,, * 


m 119-22 


CH 3 I 235-6 


* 


7.31 


CO-NHs 


H 


H 


NC,Hi4 


C 23 H 30 N 2 O 


m91-5 


CH 3 I 168-78 dec. 




7.32 


CO-NHs 


CH 3 


H 


NC 4 He(CH 3)3 ( 0 ) 


C 23 H 30 N 2 O 


— 


— 


466 


7.33 


CO-NH 2 


H 


CH 3 


NC4H3(CH3)3 ( 0 ) 


C 23 H 30 N 2 O 


— 


— 


466 


7.34 


CO-NH 2 


H 


H 


N(n-C,H,h 

! 


C 24 H 34 N 20 




CH 3 I ± 220 dec.; 
li C 3 H 3 O 4 133-5 


♦ 


7.35 


CO-NH 2 


H 


H 


N( 1 -C 4 H ,).3 


C 24 H 34 N 20 


m 93-5-5 


CH 3 I 163-5 


* 


7.36 


CO-NH 2 


H 


H 


NC 3 H 1 , (X) 


C 25 H 32 N 20 


m 169-5-72 


HCl 212-5^-5; CHjBr 200-2 


340 


7.37 


CO-NHj 


H 


H 


N 2 C 11 H 16 (y) 




m 71-2 


— 


* 


8.1 


COOH 


H 


H 


N(CH3>3 







HBr 237-9 dec. 


49 




„ 




„ 


11 


11 


m 197-8 dec. 


— 


126 




„ 


„ 


If 




„ 


m 201-2 


— 


* 


8.2 


COO-Ag 


CH 3 


H 


N(CH3).4 


CisHazAgNOj 


— 


— 


166 


8.3 


COO-Ag 


H 


CH 3 


N(CH3>3 


Ci9H.22AgN02 


— 


— 


166 


8.4 


COOH 


CH 3 


H 


N(CH3>3 


C 19 H 23 N 02 


m 176-8 


HCl 205-8 


166 




>> 


” 


f1 


” 


” 


— 


H 2 SO 4 137^3 


* 
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Table IV — continued 



u> 

o\ 





R 


a 1 




NAA' 


Formula 


Base 


Salts 


Ref. 


8.5 


COOH 


H 


CH 3 


N(CH3>3 


C 19 H 23 NO 2 


m 204-5 


HCl 217 dec.; H 3 SO 4 221-3 


166 




„ 


„ 


„ 






/-m 219-21 dec. 


HCl 228-30; H 2 SO 4 195-8 


341-342 






„ 






„ 


d-m 219-21 


HCl 223-5; H 3 SO 4 195-8 


341-342 








” 


„ 


„ 


m 200-1 


— 


437 


1 






it 


>» 


„ 


m 198-9 dec. 


HCl 213-6; H^SOi 222-3 


480 




)) 






n 


,, 


m 203-5 


H H 3 O; 196-8; H 2 SO 4 215-6 


♦ 


8.6 


COOH 


H 


H 


NC 4 H 3 (c) 


C 20 H 23 NO 2 


m 204-5 


— 


92, 93 
513, 514 






„ 


1 


„ 


i 


m 210-5 


— 


* 


8.7 


COOH 


H 


H 


NCiHjO (d) 


C 20 H 23 NO 3 


m 216-7 dec. 


— 


92, 93 
513, 514 






” 1 


ft 


„ I 




m 218-21 


— 


* 


8.8 


COOH 


H 


H 


NCC^He)^ 


C 20 H 25 NO 2 


— 


HBr 185-6 


49 




” 


” 


” 


” 


11 


m 178-9-5 


— 


92, 93 
513, 514 




„ 


„ 


„ 


„ 


ft 


m 183^ dec. 


HCl 206-8 dec. 


126 




« 1 


JJ i 


„ 


ft 




m 183^ dec. 


— 


350g 


8.9 


COOH 


H 


H 


NCjHio (b) 


C. 21 H 25 NO 2 


m 230 dec. 


— 


52 








ft 


” 


” 


m 227-30 


— 


92, 93 
513, 514 




» 


„ 


ft 


,, 


1 

ft 1 


m 230-5 dec. 


HCl 236 dec.; H 2 SO 4 105-14 


480 






If i 


t1 


11 


„ 


m 239-41 


— 


* 


8.10 


COOH 




CH 3 


NC 4 H 8 (c) 


C,iH., 8 N 02 


— 


H,S 04 180-5 dec. 


341, 342 


8.11 


COOH 


CH 3 


H 


NC 4 H 8 O (d) 


C^jH^sNOs 


m 187-9 


HQ 234-4-5; H. 3 SO 4 234-6; 
H 2 SO 4 -H 2 O 117-8 


* 


8.12 


COOH 


H 


CHs 


NC 4 H 3 


C2iH,5N03 


— 


H 2 SO 4 195-7 


* 


8.13 


COOH 


H 


H 


NC4HeO-(CH3).,(s) 


C 22 H 27 N 03 


— 


HCl 213-23 dec.; H.SOi 202-5 


* 


8.14 


COOH 


H 


H 


N(i-CsH,).3 


C 22 H 29 N 02 


— 


H 2 SO 4 216-7-5 


* 
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S.15 ^ 


CH,-CH 2 - 

COOH 


H 


CHa 


X(^CH3)2 


CaiHa,NOa 


— 


HCl 267-9 

i 


355 


8.16 


COCl 


H 


CHa 


N(CHa)a 


CisHaaCINO 


— 




166 






” 


” 




” 


— 


— 


341, 342 


8.17 


cdci 


H 


H 


NC^Hio (b) 


C 21 H 24 C 1 O 


m 128-9 





203, 204 


9.1 


CONH-CHa 


CHa 


H 


N(CHa)a 


^20^-26^20 


— 


HCl 248-50 


341 








,, 






— 


HCl 255-57-5 




9.2 


CONH-CHa 


H 


CHa 


N(CHa)a 

! 


CaoHaaNaO 


m 168-9 


HCl 217-9; CHaBr 190-2; 
-> 0 147-8-5 


341 


9.3 


CONH-CHa 


H 


H 


NCaHa (C) 


CaiHaaNaO 


m 123-7 


— 


* 


9.4 


CONH-CHa 


H 


H 


NCaHaO (d) 


CaiHaaNjOa 


m 183-5 


— 


* 


9.5 


CONH-CHa 


H 


H 


N(CaHa)a 


CaiHaaNjO 


— 


HCl 185-7; CHaBr 216-7 


341 






„ 






»» 


— 


HCl 165-7 


* 


9.6 


CONH-CHa 


H 


H 


NCaHa-CHa (a) 


^22^28^2^ 


— 


HCl 195-8 


341 


9.7 


CONH-CHa 


H 


H 


NCaHio (b) 


^•>2^28^20 


m 99-101 


CaHaOa 106-2-10 


* 


9.8 


CONH-CHa 


CHa 


H 


NCiHaO (d) 


C 22 H 28 N 2 O 


m 149-51 


HCl 243-52 


* 


9.9 


CONH-CHa 


H 


CHa 


NCaHaO (d) 


CaaHaaNaOa 


m 124-5-5 


— 


♦ 


9.10 


CONH-CHa 


H 


H 


NCaHa(CHa)a (o) 


C 23 H 30 N 2 O 


— 


HCl 214-6; CHal 122-5 


341 


9.11 


CONH-CHa 


H 


H 


N(/— 03117)2 


C 23 H 30 N 2 O 


— 


HCl 202-4 


341 


9.12 


CONH-CHa 


H 


H 


NCaHa(CHa)a (s) 


C 23 H 30 N 2 O 2 


m 125-8-2 


— 




9.13 


CONH-CHa 


H 


H 


NCaHieN (X) 


C 26 H 34 N 2 O 


— 


HCl 186-8 


341 


9.14 


CONH-CaHa 


H 


H 


N(CHa)a 


CaoHaaNaO 


m 89-90-5 


— 




9.15 


CONH-CaHa 


H 


CHa 


N(CHa)a 


C 21 H 28 N 2 O 


m 133-5 


HCl 197-9; CHaBr 176-8 


341 


9.16 


CONH-CaHa 


CHa 


H 


N(CHa)a 


^21^28^2^ 


— 


HCl 138 (190 dec.); 
CaHaOa 142-4 




9.17 


CONH-CaHa 


H 


H 


NCaHa (C) 


CaaHaaNaO 


! 


HCl 172-3-5 


* 


9.18 


CONH-C,Ha 


H 


H 


NCaHaO (d) 


C «J! 9 H 9 ; *N 9;0 9 ; 


m 144-7 


— 


* 


9.19 


CONH-CaHa 


H 


H 


NCaHio (b) 


C 93 H 30 N 2 O 


m 82-3-5 


— 


* 


9.20 


CONH-CaHa 


CHa 


H 


NCaHgO (d) 


C 23 H 30 N 2 O 2 


m 136-7 


— 


* 


9.21 


CONH-CaHa 


H 


CHa 


NCaHjO (d) 


O 23 H 30 N 2 O 2 


m 125-5-7 


— 





3 :3-diphenylpropylamines 
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R 


a 






Formula 


Base 


Salts 


Ref. 


9.22 


CONHCjHj 


CHa 


H 


NCaHio (b) 


^24^^32^20 


m 108-8-12 





* 


9.23 


CONHCaHs 


H 


H 


N(l-CaH,)a 


CaaHaaNaO 


m 92-5 


— 


* 


9.24 


CONHCH,- 

CH=CH 8 


H 


CHa 


N(CHa)a 


^22^28^20 


m 99-101 


HCl 167-70; CHaBr 167-9 


341 


9.25 


CONHi-CsH, 


H 


CHa 


N(CHa)a 


C 22 H 30 N 2 O 


m 116-8 


HCl 216-8; CHaBr 155-8 


341 


9.26 


CONH-i-CaH, 


H 


H 


NCaHaO (d) 


C 23 H 30 N 2 O 2 


m 123^ 


— 


* 


9.27 


CONHi-CaH, 


H 


H 


NCaHao (b) 


^24^32^20 


m 94-6 


— 


* 


9.28 


CONHi-CaH, 


CHa 


H 


NCaHaO (d) 


C 24 H 32 N 2 O 2 


m 118-37 dec. 


— 


* 


9.29 


CONHn-CiHa 


H 


CHa 


N(CHa)a 


C 93 H 39 N 2 O 


— 


CHaBr 175-7 


341 


9.30 


CONHn-CaHa 


H 


H 


NCaHaO (d) 




m 109-10 


— 


* 


9.31 


CONH/i-CiH, 


CHa 


H 


NCaHaO (d) 


C 25 H 34 N 2 O 2 


m 108-9 


— 


* 


9.32 


CONH-r-CaHa 


CHa 


H 


NCaHaO (d) 


C 25 H 34 N 2 O 2 


m 126-8 


— 


* 


9.33 


CONH-CeHa 


H 


CHa 


N(CHa)a 


C 25 H 28 N 2 O 


m 169-71 


HCl 243^-5 


341 


9.34 


CONH-CeHii 


H 


CHa 


N(CHa)a 


CaaH,aN.aO 


m 94-7 


HCl 188-91 ; CHjBr 130-5 


341 


9.35 


CONH- i 

CHa-CeHa 


CHa 


H 


NCaHaO (d) 


^28H3->N202 


m 127-8-5 




* 


9.36 


CONH-NHa 


H 


CHa 


N(CHa)a 


CiaHaaNaO 


m 156-8 


— 


341 


9.37 


CONH-CHa- 

CHa-OH 


H 


CHa 


N(CHa)a 


C 21 H 28 N 2 O 2 


m 149-5-51-5 


HCl 198-201 ! 


341 


9.38 


CONHCHa 
CHaNCaHa (c)| 


H 


CHa 


N(CHa)a 


^25H35N30 


— 


2 HCl 160-3 


341 


10.1 


CON(CHa)a 


H 


H 


N(CHa)a 


^20^26^20 


m 97-9 


HCl 228-30; CHaBr 225-7 


341 












>» 


m 97-4-8-6 


— 


* 


10.2 


CON(CHa)a 


H 


CHa 


N(CHa)a 


CaiHaaNjO 


— 


/-HCl 191-3; CHaBr 155-7 


342 




„ 1 




” 1 




» 


1 


rf-HCl 192-4; CHaBr 157-9 


342 




” 1 

1 


>> 






>» 


— 


rf/-HCl 199-201; CHaBr 161-3; 
O-HBr 116-9 


342 



3 :3-diphenylpropylamines 






I - - 


CCN Cri; 


CH- 


H 


N CH- 


— 


- _:i-s 


— 


■ 


10.4 


CONlCHaj, 


H 


H 


NC 4 H 8 (cj 


Ca>H28^2^ 


m 142-4 


HCl 197-9; CH 3 Br 190-2 


342 




« 


ff 


ff 




„ 


m 141-2-2 


— 




10.5 


CONCCHa)^ 


H 


H 


NCiHjO (d) 


C 22 H 28 N 2 O 2 


m 129-33 


— 


« 


10.6 


C0N(CH3)2 


H 


H 


N(C3H3>3 


C 22 H 30 N 2 O 


— 


HCl 184-6; CHsBr 177-9 


342 


10.7 


CON(CHs )2 


H 


H 


NCsHio (b) 


C 23 H 30 N 2 O 


m 167-5-9 


— 


88 














— 


CHaBr 205-7 


342 










„ 


»> 


m 161-3-5 


— 




10.8 


CONCCHa)^ 


H 


CH 3 


NCiHgO (d) 


C 23 H 30 N 2 O 2 


m 96-7 


— 


* 


10.9 


CON(CHa)a 


CH 3 


H 


NCiHsO (d) 


C- 23 H 30 N 2 O 2 


m 127-9 


HCl 228-30 


4s 


10.10 


CON(CH3)a 


CH 3 


H 


NCaHio (b) 


CaaHsaNjO 


m 112-4 


HCl 240-2 


* 


10.11 


CON(CH 3 )a 


H 


H 


NQHe-(CH 3 ). 3 (o) 


C 24 H 32 N 2 O 


m 110-2 


HCl 205-7; CHaBr-H^O 200-2; 
-> O-HBr 158-62 


342 


10.12 


C 0 N(CH 3)3 


H 


H 


NC 4 HeO(CH 3 ) 3 (s) 


C>4H3,N20 


— 


HCl 110-4 


* 


10.13 


C0N(CH3)3 


H 


H 


N(i-C 3 H ,)3 


C 24 H 34 N 2 O 


m 74-6 


HCl 205-7; CH 3 Br 188-90 


342 


10.14 


C 0 N(CH 3)3 


H 


H 


NC4H3(CH3)3 (v) 


C 25 H 34 N 9 O 


m 102-4 


HCl 218-20; CHaBr 195-7 


342 


10.15 


C0N(CH3)3 


H 


H 


NCsHia (X) 


C,,H 3 eN .>0 


m 149-52 


CHsBr 191-3 


342 


10.16 


CONCH 3 C 3 H 6 


H 


H 


N(CH3>3 


C3jH,3N.30 


m 98-5-102 


— 


♦ 


10.17 


CONCH 3 .C 3 H 5 


H 


H 


NC 4 H 3 (c) 


C 23 H 30 N >0 


m 110-2 


— 


* 


10.18 


CONCH 3 C 2 H 5 


H 


H 


NC 4 H 3 O (d) 


C 23 H 30 N 2 O 


— 


HCl 101-3 


* 


10.19 


CONCH 3 C 2 H 5 


H 


H 


NC 3 H 40 (b) 


C 24 H 32 N 20 


m 129-31-5 


— 


* 


10.20 


CONCHs-CaHs 


CH, 


H 


NC 4 H 8 O (d) 


C.T 4 H 3 ?N 20 > 


m 140-1 


— 


* 


10.21 


CONCCaHa)^ 


H 


H 


N(CH3>3 


CaaHjoNaO 


m 106-7-5 


— 


* 


10.22 


CONCCaHs)^ 


H 


H 


NC 4 HsO(d) 


Q 4 H 33 N 3 O., 


m 128-5-9-5 


— 


* 


10.23 


CON(C3Ha)3 


H 


H 


NCaHio (b) 


C 33 H 34 N. 3 O 


m 107 


HCl 182-3 


203, 204 




„ 


„ 


ff 


„ 


„ 


— 


HCl 172-4; CHaBr 123-5 


342 




If 


If 


! 


11 


„ ' 


m 103-2-4-2 


' 


* 


10.24 


CONCCaHs)^ 


CH 3 


H 


NC 4 H 8 O (d) 


^25H34N202 I 


m 105-8 


— 


48 


10.25 


C 0 N(C,H 3)3 


H 


CH 3 


NCaHio (b) 




— 


HCl 210-5 


* 


10.26 


CONCCaHa)^ 


CH 3 


H 


NCaHio (b) 


C 26 H 36 N 20 


m 104-7 


HCl 226-30 


4! 


10.27 


CONCCaHs)^ 


H 


H 


NC4HeO(CH3)3(s)| 


C- 26 H 36 H 202 


— 


HCl 158-6-70 


4c 
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o 





R 


a 




NAA' 


Formula 


Base 


Salts 


Ref. 


10.28 


CONO-C 3 H ,)2 


H 


H 


N(C 3 H 8)8 


CaeHsfiNgO 


m 72-^ 


HCl 211-3; CH 3 Br 181-3 


342 


10.29 


C 0 N(/-C 3 H ,)2 


H 


H 


NC 4 H 8 (CH 3)3 (v) 


C29H42N2O 


— 


HCl 228-30; CH 3 Br 226-8 


342 


10.30 


CONC 4 H 8 (c) 


H 


H 


N(CH8)8 


^ 22 ^ 28^20 


m 138-9-5 


— 


* 


10.31 


CONC 4 H 8 (c) 


CHj 


H 


N(CH 8)3 


C23H30N2O 


dl: 125-7 


— 


* 


10.32 


CONC 4 H 8 (c) 


H 


CH 3 


N(CH8)8 


C23H30N2O 


— 


HCl 124 dec. 


* 


10.33 


CONC 4 H 8 (c) 


H 


H 


NC 4 H 8 (c) 


C24H30N2O 


m 133-4 


— 


* 


10.34 


CONC 4 H 8 (c) 


H 


H 


NC 4 H 8 O (d) 


C24H38N2O2 


m 147-8-5 


— 


« 


10.35 


CONC4H8(c) 


H 


H 


N(C 3 H 4)8 


C24H32N2O 


— 


HCl 212-4; CHsBr 174-6 


342 




„ 


„ 


„ 


„ 


„ 


— 


HCl 178-82 




10.36 


CONC 4 H 8 (c) 


H 


H 


NCsH^o (b) 


C25H32N2O 


m 161-3 


— 




10.37 


CONC 4 H 8 (c) 


H 


CH8 


NC 4 H 8 (c) 


^ 25 ^ 32 ^ 2 ^ 


m77-8 


HC1-H20 113-5 


* 


10.38 


CONCjHs (c) 


CH 3 


H 


NC 4 H 8 (c) 


C88H88N80 


m 109-11 


— 


* 


10.39 


CONC 4 H 8 (c) 


CH8 


H 


NCjHjS (e) 


C, 5 H 3 .>N 20 S 


dl: m 193-5 


— 


343 


10.40 


CONC 4 H 8 (c) 


H 


CH 3 


NC 4 H 8 S (e) 


C 25 H 32 N 2 OS 


dl: m 56-7 


— 


343 


ia4i 


CONC 4 H 8 (c) 


CH 3 


H 


NC 4 H 8 O (d) 


C,5H32N202 


dl: m 170-2 


— 


236-240 




JJ 




„ 




„ 


d: m 180-4 


— 


236-240 




JJ 


JJ 






„ 


/: m 182-4-3-8 


— 






„ 








»> 


d: m 183-5-4-5 


rf-tartrate 189-92 dec. 


* 






JJ 


JJ 




»» 


dl: m 170-3-1-9 


rf-tartrate 178-81; CH 3 I 115-21 
dec.; CeHsO, 164-5-2; 
C 2 H 5 SO 3 H 252-3 


* 


10.42 


CONC 4 H 8 (c) 


H 


CH 3 


NC 4 H 8 O (d) 


C 23 H 32 N 2 O, 


m 98-101 


— 


* 


10.43 


CONC 4 H 8 (c) 


CH 3 


H 


NCsHio (b) 


C.2eH34N20 


dl: m 163-5 


— 


* 












»» 


/: m 146-5-9 


— 


* 








»» 


»» 


» 


d: m 146-8 


rf-tartrate: 206-7 


* 


10.44 


CONC 4 H 8 (c) 


H 


CH 3 


NC 8 Hi„ (b) 


^2eH34N2^ 


m 49-5-54 


HCl 136-40 




10.45 


CONC 4 H 8 (c) 


H 


H 


NC4HeO(CH3)8 


^26^34^202 


— 


HCl 78-84 


* 


10.46 


CONC 4 Hs(c)’ 


H 


H 


NC 8 H 8 (CH 8)8 (h) 


C 27 H 36 N 2 O 


bi 150-70 


— 


* 



3 :3-diphenylpropylamines 











10 . 4 : 


COXCjHio Coj 


H 


H 


y(CHsh 


C,3H33X,0 




— 


• 


10.48 


CONC^Hio (b) 


H 


H 


NCjHsO (d) 


C 26 H 32 N 202 


m 110-2 


— 




10.49 


CONC^Hio (b) 


H 


H 


N(C3H3>3 


^25^^34^20 


— 


HCl 225-7; CHsBr 195-7 


342 


10.50 


CONC^Hio (b) 


H 


CH 3 


NC 4 H 8 (c) 


C 26 H 34 N 2 O 


— 


HCl 217-9 


* 


10.51 


CONC^Hio (b) 


H 


H 


NC3Hi„ (b) 


^ 26 ^ 34 !^ 2 ^ 


m 152-4 


— 


88 






„ 


„ 


„ 


„ 


— 


CHaBr-HaO 202-4 


342 




,, 










m 148-50 


— 


* 


10.52 


CONC^Hio (b) 


CH 3 


H 


NC 4 H 8 O (d) 


C 28 H 34 N 2 O 2 


m 160-2 


— 


* 


10.53 


CONCjHio (b) 


H 


H 


NC4HaO-(CH3)3 


C 27 H 38 N 2 O 2 


— 


HCl 179-2-83 


* 


10.54 


CONC^Hio (b) 


H 


H 


N(i-C3H,)3 


^2?H33N20 


— 


— 


241 


10.55 


CONCsHs- 

CHa(f) 


H 


H 


NC 4 H 8 O (d) 


C 26 H 34 N 2 O 2 


— 


HCI-H 2 O 106-7 


* 


10.56 


CONCsHs- 
(CH 3 ), (h) 


H 


H 


NCiHgO (d) 


C 27 H 36 N 2 O 2 


m 141-2 


— 


* 


10.57 


CONCjHs- 
CHa-QHs (bb) 


H 


H 


NCaHjO (d) 


C 28 H 33 N 2 O 2 ' 


m 73-6 


HCl 200-5 


* 


10.58 


CONC 4 H 3 O (d) 


H 


H 


N(CH3)3 


C22H23^2-^2 


m 149-52 


— 




10.59 


CONCiHsO (d) 


H 


H 


NC 4 H 3 (c) 


C 24 H 30 N 2 O 2 j 


— 


— 


241 


10.60 


CONCiHjOCd) 


H 


H 


NC 4 H 8 O (d) 


C 24 H 30 N 2 O 3 


m 116-9-5 


— 


* 


10.61 


CONCiHjOCd) 


H 


H 


NCCaHa).^ 


C 24 H 32 N 2 O 2 


— 


HCl 212-4 


* 


10.62 


CONCiHgO (d) 


H 


H 


NC 3 H 40 (b) 


C 25 H 32 N 2 O 2 


m 169-71 


CeHj-CHa-Cl 111-3 


* 


10.63 


CONCiHgO (d) 


CH 3 


H 


NCiHsO (d) 


C 25 H 32 N 2 O 3 


m 168-9 


— 


* 


10.64 


CONCiHgO (d) 


H 


CH 3 


NCaHsO (d) 


C 25 H 32 N 2 O 3 


m 105-6 


— 


>K 


10.65 


CONCiHsO (d) 


H 


H 


NC4HaO(CH3)3 

(s) 

N((-C3H,)3 


C 28 H 34 N 2 O 3 


— 


HCl 223-5-5 


* 


10.66 


CONCjHgO (d) 


H 


H 


C 26 H 36 N 2 O 2 


m 131-2 





* 


11.1 


COOCH 3 


H 


H 


N(CH3)3 


C 19 H 23 NO 2 


— 


— 


281, 282 


11.2 


COOCH 3 


H 


CH 3 


N(CH3)3 


C 20 H 25 NO 2 


— 


HCl 187-5-8-5 


166 




„ 


„ 


If 




9* 


m 60-5 


HCl 166-8 dec.; HBr 182 


480 


11.3 


COOCH 3 


H 


H 


NCaHio (b) 


C 22 H 27 NO 2 


— 


HBr 78-82 


480 


11.4 


COOC 2 H 5 


H 


H 


N(CH3)3 


C2oH25N02 


b„.e 150-3 


HCl 192-4 


126 
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R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


11.5 


COOC 2 H 5 


CHa 


H 


N(CHa)a 


C<).iH<); 7 NO<); 


— 


HCl 191-2 


166 


11.6 


COOCjHs 


H 


CHb 


N(CHa)a 


C<>iH^ 7 NO.? 


— 


/-HCl 169-70 


31, 32 






» 








— 


HCl 151-2 


166 




>> 


>> 




,, 




— 


/-HCl 172-3 dec. 


361 




>> 










— 


rf-HCl 171-3 dec. 


361 




» 


>> 


>> 




„ 


bo* 7 o 158~68 


rf/-HCl 178-5-80 dec. 


361 




»> 


>» 




„ 




— 


HCl 178-9 


437 




»» 


»» 




„ 




oil 


HBr 167-8; HCl deliquescent 


480 


11.7 


COOCjHi 


H 


H 


NC 4 Ha (c) 


C<);<);H<);7N0<); 


— 


C 2 H 2 O 4 157-8 




11.8 


COOC 2 H 5 


H 


H 


NCjHaO (d) 


C 22 H 27 NO 3 


bo .6 175-80; 
m 68-5-70 


HCl 167-5-8-5 


126 






>» 


„ 






b 4 218-22 


HCl 166-7 


200-202 






„ 




„ 




m 68-70 


HCl 168-9 


437 




„ 


„ 


„ 




„ 


b, 218-22 


HCl 166-7 


511 




„ 


JJ 


JJ 


„ 


„ 


m 65-7 


— 


* 


11.9 


COOCjHs 


H 


H 


N(CaHa)a 


CaaHasNOa 


b „.4 165 


— 


126 






„ 


„ 






— 


CH 3 I 133-5 


350g 








JJ 






ba 200-2 


— 


511 


11.10 


COOC 2 H 5 


H 


H 


NCiH/CHa (a) 


CaaH.jNOa 


ba.a 212-4 


— 


200-202 




« 


„ 


JJ 


»» 


„ 


ba.a 212-4 




511 


11.11 


COOC 2 H 5 


H 


H 


NCaHio (b) 


C 23 H 29 NO 2 


ba 235-40 


HCl 176-7 


52 




” 


” 


JJ 


” 


»> 


b„. 4 170-8; 

m 69-70-5 


— 


126 




M 


” 


” 


” 


»» 


ba 208-12 


HCl 177 


200-202 

511 




« 


„ 




,, 


»9 


— 


HBr 194-6 


480 




>> 


>> 






>» 


— 


C 2 H 2 O 4 172 


* 


11.12 


COOC 2 H 5 


H 


CHa 


NCiHaO (d) 


C 23 H 29 NO 3 


— 


HCl 182-3 dec. 


52 
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11.1^ 


COOC.H 5 


H 


CH- 


NX.H-- iti 


C 


b- 135-" 


— 


22 


11.14 


COOC 2 H 5 


H 


H 


NCsHsCHs- 


^26^^35^02 


bs 243-5 


— 


52 










C 3 H 3 (bb) 










11.15 


COO-i-CsH, 


H 


CH 3 


N(CH3>3 


; C 22 H 29 NO 2 


— 


HCl 161-2 


166 


11.16 


COO-i-CsH, 


H 


H 


NC^Hio (b) 


C 24 H 31 NO 2 


— 


HCl 210-11 


200-202 




>> 




11 


„ 


>» 


— 


HCl 210-11 


511 


11.17 


COO-B-C 4 H 9 


H 


H 


NC^Hio (b) 


C 24 H 31 NO 2 


— 


— 


52 


11.18 


COO-i-CiHs 


H 




NCiHjO (d) 


C^>4H3lN03 


— 


— 


52 


11.19 


COO-CeHs 


H 


H 


NCjHio (b) 


C3,H3,N03 


— 


— 


52 


11.20 


COO-CHa- 


H 


H 


NC 3 Hi„ (b) 


C2fiH3lN02 


— 


— 


52 




CeH, 
















11.21 




H 


CHs 


N(CH3>3 


C 22 H 29 N 02 


m 190-5-1 -5 


— 


353 




COO-CH 3 
















11.22 


COO-CHi- 


H 


CH 3 


N(CH3>3 


^23^^32^202 


— 


2 HCl 207-8 


166 




CH9-N(CH3)s 
















12.1 


O-OC-CH 3 


H 


H 


N(CH3>3 


^19H23N02 


m 111 ^ 


C 2 H 4 O 2 115-8 


345, 346 










„ 


»» ! 


m 106 


HCl 203 


43 


12.2 


O-OC-CH 3 


CH 3 


H 


N(CH3>3 


C 20 H 25 NO 2 


— 


HCl 102 


258 








„ 


„ 




— 


HCl 196-7 


352 


12.3 


O-OC-CH 3 


H 


CH 3 


N(CH3>3 


C2oH25^^2 


m 65-5-5 


HBr 177-82; HCl O 4 154 


352 


12.4 


O-OC-CH 3 


H 


H 


NCiHjO (d) 


C 22 H 25 NO 3 


m 107-8 


HCl 205-6 dec.; picrate 176-7 


20 , 21 


12.5 


O-OC-CH 3 


H 


H 


N(C3H3>3 


C3iH3,N03 


— 


— 


429, 431 


12.6 


O-OC-CH 3 


H 


H 


NC^Hio (b) 


O- 22 H 27 NO 2 


— 


— 


89 


12.7 


O-OOCjHs 


H 


H 


N(CH3>3 


C 20 H 25 NO 2 


— 


HCl 183 


258 




„ 




11 


11 




— 


propionate 94-6 ; 


345, 346 
















1-nicotinate 92-4 




12.8 


O-OC-C 2 H 5 


CH 3 


H 


N(CH3>3 


C 21 H 27 NO 2 


— 


HCl 187 


258 




„ 


„ 


„ 


„ 


„ 


— 


HCl 186-7 


302 






11 


11 


11 


11 


— 


HCl 177; HCIO 4 106-7 (unst.) 


352 
















picrate 142-3 
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Table IV — continued 



t 





R 


a 




NAA' 


Formula 


Base 


Salts 


Ref. 


12.9 


O-OC-C^Hj 


H 


CH 3 


N(CH3>3 


C 21 H 27 NO 2 





HCl 158 


258 














oil 


HCl 156-8 


302 




” 


” 




» 




— 


HNO 3 160-1 ; HCIO 4 149-52 


352 


12.10 


O-OC-CjHj 


H 


H 


NCiHgO (d) 


C 22 H 27 NO 3 


m 108-9 


HCl 209-10 dec.; pier. 176-7 


20 , 21 


12.11 


O-OC-C 2 H 5 




>> 


NC^Hio (b) 


C 23 H 29 NO 2 


— 


— 


52 


12.12 


O-OC-C 3 H, 


CH 3 


H 


N(CH3>3 




— 


HCl 80 


258 


12.13 


O-OC-C 3 H, 


H 


H 


NCiHjO (d) 


C 23 H 29 NO 3 


m90 


HCl 180-1 dec.; picrate 160-1 


20 , 21 


12.14 


O-OC-C 9 H 3 


H 


CH 3 


N(CH3>3 


C33H3,N03 ! 


— 


HCl 176 


258 




„ 


„ 


„ 


„ 


»» * 


— 


HCl 175-6 


302 


12.15 


o-oc- 

C 3 H,N (cc) 


H 


H 


N(CH3)3 


C 23 H 24 N 2 O 2 ; 


m92-4 


— 


345, 346 


13.1 


CHCH 3 OOC- 

CH 3 


H 


CH 3 ; 

i 


N(CH3>3 


C 22 H 29 NO 2 


— 


— 


89 


13.2 


CHCjHsOOCH 


H 


CH 3 


N(CH3>3 


C 22 H 29 NO 2 


— 


HCl-2 H 2 O 115-20 


324-326 




,, 




„ 




„ 


— 


a, rf/-HCl 214-6 


353 


13.3 


CHCjHjOOC- 

CH^Br 


H 


CH 3 


N(CH3>3 


C23H3oBrN02 


— 


HBr 190-1 i 


438 


13.4 


CHC 3 H 6 - 

OOCCH 2 CI 


CH 3 


H 


N(CH3>3 

i 


C 23 H 30 CINO 2 


— 


HCl 205-6 


438 


13.5 


CHC 3 H 5 - 

OOCCH 2 CI 


H 


CH 3 


N(CH3>3 


C 23 H 30 CINO -2 


— 


HCl 195-6 


63-65 

438 


13.6 


CHC 3 H 3 - i 

OOCCH 2 CI 


H 


H 


NCiHjO (d) 


C 24 H 30 CINO 3 


— 


HCl 229-31 


438 


13.7 


CHC 2 H 5 - 

OOCCH 2 CI 


H 


CH 3 


NCiHsO (d) 


C 25 H 32 CINOS 


— 


HCl 195-6 


63-65 

438 


13.8 


CHC 2 H 5 OOC- 

CH 3 


H 


H 


N(CH3>3 


^ 22 H 2 »N 02 


— 


HCl 171-2 


207-209 



3 :3-diphenylpropylamines 











CH C H 5 OOC- 


CHa 


H 


N(CHa)a 


CaaHaiNOa 


— 


a-dl ; HCl 220-2 dec. ; 


315 


CHa 






11 


11 




picrate 223-4 dec. 
a-1: HCl 112-5; HCl-HaO I 


















170-2-5 picrate 206-8 






„ 


„ 


11 


„ 


„ 


— 


a-d: HCl-HaO 170-2-5; 


















picrate 207-9 


> 


316 


„ 




„ 


„ 


» 


/?-/: m 128-5-9-5 


/S-/ HCl 207-9-5 






>> 


„ 


„ 






p-d: m 128-5-9-5 


p-d: HCl 205-8 










ff 






p-dl-. m 78-9-5 


HCl-2 HaO 218-20 












11 




— 


a-dl: HCl 228-9 


324-326 




11 




It 




— 


a-dl: HCl 228-9 


A31 


CHCaHsOOC- 


H 


CHa 


N(CHa)a 


C 23 H 31 NO 2 


^-dl\ m 130-30-5 


HCl 154-5 


52 


CHa 






















It 




— 


a-dl: HCl 213^ 


63-65 
















Ail 




>> 


„ 


„ 




/J-/: m 69-5-71 


HCl-HaO 159-61 


139 








„ 




P-d\ m 71-2 


HCl-HaO 158-60 


139 


„ 


„ 


„ 


„ 


„ 


^-dl: m 129-30 


HCl-HaO 142-6; HCl-J HjO 


139 














186-8-5; HCl 181-3-5 








„ 


„ 


»» 


— 


a-dl: HCl 207-9 


315 


»» 


ff 


„ 


„ 


„ 


^-dl: m 130-30-5 


HCl 154-5 


207-209 


” 


” 


ff 


” 


” 


— 


a-dl: HCl 208-9 


328-330 
331, 332 


„ 


,, 


„ 


,, 


„ 


— 


a-l: HCl 201-2-5 


361 


If 


If 


11 


11 


„ 


— 


a-d: HCl 200-3 


361 


If 


If 


If 


„ 


„ 


— 


a-dl: HCl 211-13 


361 


11 


11 


If 


If 


„ 


— 


P-dl: HCl 153-9 dec. 


* 


CHC 2 H 5 OOC- 


H 


H 


NCaHaO (d) 


^24H3iN03 


— 


HCl 252-5 dec.; picrate 192-3 




20 , 21 


CHa 


















11 


If 


” 


11 




HCl 242-3 


331, 332 
437 



4 ^ 
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Table IV — continued 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


13.12 


CHCjHsOOC- 

CHa 


H 


CH 3 


NC 4 H 3 (c) 


C 25 H 33 NO 2 


— 


HCl 191 

i 


207-209 


13.13 


CHCaHsOOC- 


H 


CH 3 


NC.HsO (d) 


^ 26 ^^ 33^03 


— 


HCl 221-2 


63-65 

437 




„ 


„ 


„ 


i tt 




— 


HCl 250-5 


207-209 




„ 






„ 




— 


HBr 223 


328-332 


13.14 


CHCaHa-OOCC- 

(CaHa)aBr 


H 


CH 3 


N(CH3>3 


C 2 ,H 3 «BrN 02 


— 


HCl 142 dec. 


207-209 


13.15 


CHC 2 H 5 OOC- 

CaHa 


H 


H 


N(CH3>3 


C 23 H 31 NO 2 


— 


HCl 164 


207-209 


13.16 


CHCaHsOOC- 

QHa 


CH, 


H 


N(CH3>3 


i C 24 H 33 NO 2 


— 


a-dh HCl 197-9; picrate 213^ 


315 


13.17 


CHCaHsOOC^ 

QHa 


H 


CH 3 


N(CH3>3 


1 C 24 H 33 NO 2 


— 


a-dl: HCl 185-6 


63-65 

437 




JJ 




„ 


„ 


„ 


— 


a-dh HCl 182-4 


315 






»» 


” 




” 


— 


a-dh HCl 185 


328-330 


13.18 


CHC 2 H 5 OOC- 

QHa 


H 

i 


H 


NCiHsO (d) 


C 25 H 33 NO 3 


— 


HCl 225-7 dec.; picrate 181-2 


20 , 21 


13.19 


CHC 2 H 5 OOC- 

CaHa 




CH 3 


NCiHsO (d) 


i C 26 H 35 NO 3 


— 


HBr 120-5 


328-332 


13.20 


CHC 2 H 5 OOC- 

•C 3 H, 


H 


CH3 


N(CH3>3 


Ca.HaaNO, 


— 


a-dl: HCl 151-4; picrate 168-70 


353 


13.21 


CHQH,- 

OOCCH3 


CH3 


H 


N(CH3>3 


C24H33NO2 


— 


— 


355 356 








)) ! 




>» 


— 


— 


531 


13.22 ' 

1 


CHCaHsOOC- 

CeHa 


CH3 


H 


N(CH3>3 


^2sH 33N02 j 


— 


— 


138 



3 :3-diphenylpropylamines 




13.13 


CH C HsOOC- 
CsHs 


H 

1 


CH; 


Ni.CH.i. 


C..H: 3 X 0 : 

1 


— 


: HCi-H.O l.'5-6 and 14S-50 


63-65 

437 


13.24 


CHCaHsOOC- 

CeH^ 


H 


H 


NCaHaO (d) 


C 29 H 33 N 03 


— 


HCl 256-8 dec. ; picrate 161-2 


20,21 


13.25 


CHC 2 H 5 OOO 

CHa-CeHs 


H 


CHa 


N(CHa)a 


i C 29 H 35 N 02 


— 


HCl 172-3 


63-65 

437 


13.26 


CHC 2 H 5 -OOC- 

C6H4-/7-NH2 


H 


CHa 


N(CHa)a 


C 28 H 34 N 202 


— 


HCl 188-9 


324-326 

328-330 


13.27 


CHC 2 H 5 -OOC- 

CeH4-;;-NH2 


H 


H 


NCaHaO (d) 


^29H34N.>03 


•HjO m 110 


2 HCl 234-7 


20 , 21 


13.28 


CHC 2 H 5 OOC- 

NHCOCHs 


H 


CHa 


N(CHa)a 


^so^seN 2 O 3 




HCl-HaO 178-80 


324-326 

328-330 


13.29 


CHCaHsOOC- 
C gH 4 -^?— NO 2 


H 


CHa 


N(CHa)a 


C 28 H 32 N 2 O 4 


m 136-7 


— 


207-209 




” 


” 




” 


»» 


— 


HCl 223^ 


324-326 

328-330 


13.30 


CHCsHsOOC- 
CgH 4 -^?— NO2 


H 


H 


NCiHgO (d) 


C 29 H 32 N 2 O 5 


m 161-2 


picrate 237-8 


20, 21 


13.31 


CHQHs-OOC- 

NH-C,Ha 


H 


CHa 


N(CHa)a 


(J 28 H. 84 N 2 O 2 


— 


HaO-HCl 150-1 


63-65 

437 


13.32 


CHCjHs-OOC- 

CHCeHsOOC 

-CHa 


H 


H 


N(CHa)a 


C 30 H 35 NO 4 






207-209 


13.33 


CHC 2 H 5 -OOC- 

O-CH 2 -CH 2 - 

C 1 


CHa 


H 


N(CHa)a 


Ca4HaaClNOa 




HCl 188-9 


438 


13.34 


CHC 2 H 5 -OOC- 

O-CaHa 


H 


H 


N(CHa)a 


C23H31NO3 


— 


— 


207-209 


13.35 


CHC 2 H 5 -OOC- 

O-CaHa 


H 


CHa 


N(CHa)a 


C24H33NO3 




HCl 167-9 


63-65 

437 



3 :3-diphenylpropylamines 



Table IV — continued 



00 





R 


a 


/9 


NAA' 


1 

Formula 


1 

Base 


Salts 


Ref. 


14.1 


; OCHarNH 

1 


CH, 


H 


N(CHa)a 


C 20 H 26 N 2 


— 


CHal 176-230 dec. 


480 


14.2 


CQHjiNH 


CHa 


H 


N(CHa)a 


C«>iH<>rN2 


bi 148-53 


HCl 151-2; 2 HCl 205-6 dec. 


87 








„ 




„ 


— 


2 HCl 200-2 dec. ; dipicrate 


128, 129 
















140-1 






» 


„ 


„ 


„ 


11 


— 


sesqui-oxalate 145-6 


128, 129 












11 


— 


2 HCl 200-2 dec. ; dipicrate I 


















166-5-8 > 


166 




11 




„ 


„ 


11 


— 


sesqui-oxalate 145-6 J 






„ 


„ 


11 


„ 


11 


bj94 


CH 3 I 240; partial dec. 158-60 t 


480 






” 


” 


” 




b^o .5 180 


2 HCl 198-202 


* 


14.3 


C-C 2 H 5 :NH 


H 


CHa 


N(CHa)a 


C 21 H 28 N 2 


m 54-6 





87 






11 


„ 


11 




1 


dipicrate 182-4 


166 




11 


„ 


11 


1 


1 


b„.g 167 


2 HCl 159-61 


* 


14.4 


CC 2 H 6 :NH 


H 


H 


NCiHaO (d) 


C 22 H 28 N 20 


bi 198-202 


— 


87 


14.5 


OCjHjtNH 


H 


H 


NCHal-CaH, 


C- 22 H 30 N 2 


— 


— 




14.6 


C-QHsrNH 


H 


H 


NCaHio (b) 


C- 23 H 30 N 2 ' 


bi 191-3 


— 


87 




11 


11 


„ 


„ ; 


11 


— 


CaH.Oj 194-5 




14.7 


CC,H,:NH 


CHa 


H 


NC^Hg (c) 


C93H3oI^2 


— 


2 HCl-HaO 192-5 




14.8 


CC 2 H 5 :NH 


CHa 


H 


NCiHgO (d) 


^23H3oN20 


m 103-6 


2 HCl-CaHjOH 200-3 


12 








! 










63-65 






„ 




„ 


„ 


m 104-5 


HCl 223^ 


4il 




„ 


„ 


„ 


„ 


»> 


m 107-8 


— 


* 


14.9 


CC 2 H 5 :NH 


H 


CHa 


NCiHaO (d) 


^23H3qNz^ 


— 


2 HCl 199-200-8 


425 


14.10 


CC 2 H 5 :NH 


H 


H 


NCiHsN-CHaCk) 


C 23 H 31 N 3 


b(>.06 156-60 


dipicrate 231 


106 


14.11 


C-CaHjrNH 


CHa 


H 


N(CaHa)a 


C 23 H 32 N 2 


b„.„a 148-50 


2 HCl 179-80 


350g 




» ! 




1 

» 1 






— 


2 HCl li HaO 180-4 


* 



3 :3-diphenylpropylamines 






C C_H: XH 




M 


I, 


C. 4 H.N. 






>> 


If 


1 


11 


14.13 


OQHjtNH 


H 


H 


N(i-CaH,)a 


C24H34N2 


14.14 


OQHjrNH 


CH 3 


H 


NC,Hi 4 (i) 


C-26H36N2 


14.15 


>> 

C-CsHjrNH 


CHa 


H 


NCrHio (b) 


»> 

C25H34N2 


14.16 


CQHs;NH 


H 


CHa 


N(CHa)a 


C25H23N2 


14.17 


CCHatNCO- 


H 


CHa 


N(CHa)a 


C-22H2aN20 




CHa 






•f 




14.18 


OC^Hs: 

NCOCHj 


CHa 


H 


N(CHa)a 


C23H30N2O 




» 


>> 


>> 


„ 


>> 


14.19 


C-QHe: 

NCOCHa 


H 


CHa 


N(CHa)a 


^ 23 H 3 oN 20 


14.20 


C-QHe; 

NCOCH 3 


H 


H 


NcikaO (d) 


C 24 H 3 oN 20 < 


14.21 


OQHa: 

NCOCH 3 


H 


H 


NCHa-i-CaH, 


^ 24 H 32 N 20 


14.22 


OQH5: 

NCOCHs 


H 


H 


NCaHio (b) 


^ 2 sH 32 N 20 




If 


11 


If 


11 




14.23 


OQH3: 

NCOCH 3 


CHa 


H 


(c) 


C25H32N2O 


14.24 


C.C3H3: 


CHa 


H 


NCiHsO (d) 


^ 25 H 32 N 20 - 




NCOCH 3 


” 


" 


” 


It 





2 HCl 193 


350h 
491, 492 


— 


2 HCl 208-12 


* 


— 


— 


* 


— 


2 HCl 146-8 dec. 


51 


— 


2 HCl 146-8 dec. 


461 


— 


2 HBr 215-6; 2 HCl 192-4 


350g 


— 


HCl 136-7 


480 


— 


— 


355, 356 


— 


— 


531 


— 


HCl 214-5 


87 





HCl 213-5 


166 


m 134-5 


HCl 219-20 


87 


m 130-1 


HCl 219-21 


166 


— 


HCl 202-3 


87 


— 


HCl 240-2 


* 


— 


HCl 209-10 


87 





HCl 206-8 


* 


m 210-12 


— 


* 


— 


HCl 223^ 


437 


— 


HCl 217-8 


* 
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Table IV — continued 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


14.25 


OQH,: 

NCOCHs 


CHs 


H 


N(CsHs)s 


^2sH34N20 


— 


HCl 176-8 


241 


14.26 


C-QHj: 

NCOCH 3 


CHs 


H 


NCsHso (b) 


C 28 H 34 N 2 O 




HCl 125-7 


* 


14.27 


CC.Hs: 

NCOCHs 


H 


H 


N(/-CsH,)s 


C 26 H 36 N 2 O 


j 


HCl 181-3 


* 


14.28 


CCsH,: 

NCOC 2 H 5 


H 


CHs 


N(CHs)s 


CssHssNjO 


m 146-7 


HCl 202-3 


87 


14.29 


C-CsHs: 

NCOC 2 H 5 


H 


H 


NCsHsO (d) 


C 25 H 32 N 2 O 2 


— 


HCl 231-2 5 


87 


14.30 


COCH 3 


H 


H 


N(CHs)s 


CisHssNO 


bi _2 156-8 


HBr 171-3 


49 




„ 


„ 


„ 


„ 


„ 


— 


HCl 186-7-5 


126 








»» 






bi 137-47 (impure) 


HBr 172-3 


131, 132 








„ 


„ 




— 


CH 3 I 151-5-2; CaHsOj 163-3-5 


350c 












„ 


— 


HCl 152-3 


480 




” 




»» 


»> 


” 


b„.is 136-45 


HCl 182-4; tolyl-/)-sulphonate 
109-5-10 


503, 504 


14.31 


COCH 3 


CHs 


H 


N(CHs)s 


CsoHssNO 


m 61-5 


HBr 194-6 


480 


14.32 


COCH 3 


H 


CHs 


N(CHs)s 


C 20 H 25 NO 


— 


HBr 164-5 


437 






JJ 




” 


»» 


m 73 


HCl 186; HBr 194; HI 181; 
HNO 3 144 


456, 457 




” 


JJ 


JJ 




»» 


m 72-3 


HCl 185-7; HBr 193-5; 
HI 180-2 


480 


14.33 


COCH 3 


H 


H 


NCsHgO (d) 


^2iH25N02 


m 100-1 


HCl 185-5-6-5 


126 




i 










— 


HCl 174-5 


* 


14.34 


COCH 3 


H 


H 


N(CsHs)s 


CsiHssNO 


bi 145-9 (impure) 


HBr 140-2 


131, 132 


14.35 


COCH 3 


H 


H 


NCsHio (b) 


C 22 H 27 NO 


oil 


HBr 162; HI 158 


456, 457 








»» 1 




» 


— 


HBr 162-3; HI 158-9 


480 



3 ;3-diphenylpropylamines 















19.' dsr. 



— 


HCl 174-5 


350g 


— 


HCl 173-5-5 


28-30 


— 


HCl 174-5 


52 


— 


HBr 142-3 


49 


bi 153-5-7 


HCl 173^-5 


50 


— 


HCl 174-5 


61 


bs 187-90 


— 


91 


b „.8 154-6 


HCl 173-5-5 


126 


ba 141-56 (impure) 


HBr 142-5-3-5 


131, 132 


bs 185-90 


HCl 140-1 


247 


bj.s 186-7 


HCl 173-5 


259 


— 


HCl 175-7 


261,262 


— 


HCl 171-2 


480 


b„. 5 -i 155-60 


HCl 168-72 




— 


HCl 151-3 


52 


— 


HCl H^O 119-20 


87 


bi 2 215 


HCl 189-91 ; CH 3 I 263^; 
picrate 149-50; sesqui- 
oxalate 162-3 


128, 129 


bs 164-7 


HCl 172-3; CH 3 I 195-6; 
CjHaOi 158-60; picrate 
131-3 


128, 129 


bo-03 139 


HCl 130-5 


153, 154 


bi 2 215 


HCl 190-3; picrate 149-50; 
sesqui-oxalate 163-4 


166 


b, 164-7 


HCl 172-3; CH 3 I 195-6; 
C 2 H 2 O 4 158-60; picrate 131-3 


166 


— 


/-HCI-H 2 O 173^ 


221 


— 


rf-HCl-H 20 173^ 


221 


— 


rf-/)-nitro-benzoyl-/-glutamate 

171-2 


221 



3 :3-diphenylpropylamines 



Table IV — continued 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


14.39 


COQHs 


CHa 


H 


N(CHa)a 


QiH„NO 





HCl 155-7 


261, 262 












„ 


/-b „.5 162-5 


/-HCl 231-3 


284 














rf-b„.e 162-5 


rf-HCl-HaO 176-7; rf-HC1230-l 


284 










« 




rf?-oU 


dl-RC\ 153-5 


284 










» 




bi.a 173-8 


HCl 196-8; HBr 155-7; CH 3 I 
265-6; C 2 H 2 O 4 167-5-8-5; 
tartrate 157-9; picrate 152-3 


308 






” 


” 


” 


” 


— 


HCl 198-5-200-5; HBr-^ 

HaO 150-5-52; picratel51-5-2-5 


324-326 






„ 


„ 


„ 


»» 


bi .5 173-8 


HBr 139-45 


375 




„ 


5J 


« 


„ 


»» 


— 


CH 3 I 263^; picrate 149-50 


428 




„ 


„ 






„ 


— 


/-HCl 229-5-31-5; HBr 217-8 


526-529 




„ 


JJ 


„ 


„ 


„ 


— 


/-(/-bitartrate 115-20 


526-529 






JJ 


JJ 


„ 


„ 


— 


(/-HCl 231-2 


526-529 






JJ 


J» 


JJ 


„ 


— 


(//-HBr 145-8 


526-529 






JJ 


JJ 


JJ 


” 


— 


HCl 152-3 (metastable: once: 
114-6); HBr 139-44 


480 




” 


JJ 


JJ 


JJ 


” 


— 


HI 206-8; HNO 3 182-3 dec.; 
CH 3 I 235^5 dec. 


480 




„ 


JJ 


JJ 


JJ 




— 


(/-tartrate 150-4 


480 






JJ 


JJ 


JJ 




— 


(//-HCl-HaO 153-9 


* 


14.40 


COC^Hj 


H 


CHa 


N(CHa)a 


CaiH„NO 


bi 154-60 


HCl 231-3 


12 






„ 




JJ 




— 


HCl 233^ 


28-30 








„ 






d-ra 100-1 


— 


31, 32 




„ 




,, 


»» 




m 78-9 


HCl 231 


52 




„ 


„ 


»> 


„ 




/: m 98-7-9 


(/-tartrate 149-5-51 


68 




» 


.. 








d: m 98-7-9 


(/-tartrate 117-8-8-1 


68 



3 :3-diphenylpropylamines 






















11 


l-m 98-9 


HCl 237-47 dec. 


153, 154 










11 


d-m9i 


HCl 225^6 dec. 


153, 154 


” 


11 


” 




11 


dl-m 74-80 


HBr 228-31 dec.; HCl 230-49 
dec. 


153, 154 




11 


„ 


„ 


„ 


— 


picrolonate 160-2 and 178-80 


158 








11 




— 


HCl 229-31 


166 


>> 


11 


11 


f1 


»» 


— 


HCl 231 


191, 192 


” 


11 


11 


11 


” 


— 


/-HCl 237-9; /-rf-tartrate 
149-50 


221 


” 


11 


If 


11 




— 


rf-HCl 243^; rf-bromo-camphor- 
sulphonate 135-8 


221 










11 


m 76-8 


HCl 231-2; HBr 227 


259 






» 


11 




m 77-9 


HCl 230-2 


261 


„ 




„ 


If 




— 


HCl 241-3 


271 








If 




l-m 100-1 


HCl 245-6; bitartrate 147-9 


284 








11 


„ 


d-m 100-1 


HCl 243-4; bitartrate 107-9 


284 




ff 


„ 


11 


„ 


dl-m 79-81 


HCl 229-30 


284 




11 


„ 


11 




l-m 98-100 


/-HCl 245-6; /-(/-tartrate 149-50 


328-330 


t) 


11 


” 


If 


” 


— 


(/-bromo-campbor-sulphonate 

135-8 


328-330 




11 






„ 


— 


HCl 232-3 


345, 346 




ff 


„ 


„ 


„ 


m 80-2 


HBr 223-5 


350h 


If 


11 




11 


„ 


— 


/-HCl 239^1 dec. 


361 


If 


11 


If 


11 




— 


£/-HC1 239-41 dec. 


361 


f1 


,, 


11 


If 


11 


— 


HBr 224 


459 


11 


11 


11 


11 


„ 


l-m 99 


HCl 240; HBr 234; HI 


456, 457 


11 


If 


If 


11 


” 


d-m 99 


HCl 241 ; HBr 234; HI 175 dec. ; 
HNO 3 , 148 dec. 


456, 457 


If 




” 


If 


11 


dl-m 76 


HCl 231; HBr 224; HI 198; 
HNO 3 109 


456, 457 



3 :3-diphenylprof 




Table IV — continued 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


14.40 


CO-C^Hs 


H 


CH 3 


N(CHs)3 


QiH 3 ,NO 


m76 


HCl 231 : HBr 224; HI 198; 
HNO 3 109 


456, 457 






„ 








m 78-5-9 


— 


465 




” 




” 


» 


»» 


m 80-2 


HI 198-9; HNOa 108-10 dec.; 
CH 3 I 168-70 


480 






» 








l-m 99-102-5 


— 


* 














d-m 99-100-5 


— 


♦ 










„ 




dl-m 74-7 


HBr 225-31-5; HCl 227-9 




14.41 


CO-C 2 H 5 


H 


H 


NCH 3 CH 2 - 

CH=CH 3 


CjjHijNO 


bo-i 146 
bo-5 158 


CH 31 160-1 


345, 346 


14.42 


CO-C 2 H 5 


H 


H 


NC 4 H 3 (c) 


C 09 H 07 NO 


subl. 0.01 130 m 68-70 


HCl 80-5-2-5 


126 




„ 


„ 


„ 


„ 


„ 


— 


H 3 PO 4 172-3 


52 




»» 




» 


” 


” 


bi 175-80; m 66-8 


— 


* 


14.43 


co-c,n. 


H 


H 


NCiHjO (d) 


C 22 H 27 NO 2 


m 115-6 





28-30 




»» 


JJ 


„ 


JJ 


„ 


— 


HCl 231-3 


52 










,, 


„ 


m 114-5-5 


HCl 234-5-7 


126 




»» 


„ 


J» 


»» 


„ 


— 


HCl 231-3 


261, 262 






JJ 


JJ 


„ 




m 114-5 


HCl 229-30 


Ail 




»» 


„ 


J» 


JJ 


„ 


m 110-2 


— 


* 


14.44 


C 0 -C 2 H 5 


H 


H 


NCH 3 - 1 -C 3 H, 


C 22 H 2 »N 0 


— 


C 2 H 2 O 4 167-7-8 


* 


14.45 


CO-C 2 H 5 


H 


H 




C 22 H 2 ,N 0 


b „.3 160-5 


HCl 141-3 


126 




>> 


„ 


„ 


„ 




bjo 159-61 (impure) 


HBr 119-20 


131, 132 




>> 


JJ 


JJ 


JJ 




bs 195-200 


— 


247 




>> 






„ 




— 


HBr 116-9 


350g 






„ 


„ 


JJ 


» 


bi 164-8 


— 


* 


14.46 


CO-C 2 H 5 


CHs 


H 


NCH3-C3H3 


C 22 H 2 »N 0 


b „.„3 135-46 


— 


495 


14.47 


CO-C 2 H 5 


H 


CHs 


NCH 3 -QH 3 


C 22 H 29 NO 


b, 200-15 


— 


495 



3 :3-diphenylpropylamines 











Table IV — continued 



LA 

0 \ 





R 


a 


i 

/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


14.54 


CO-C 2 H 5 


H 


CH 3 


NCiHsO (d) 


C 23 H 29 NO 2 


m 75-6-5 


HCl 219-21 ; HBr 250-1 ; 
HI-H 20 195-7 dec. 


172, 173 




” 




” 


>» 


” 


— 


HNO 3 172; H 2 SO 4 156-65; 
C 2 H 2 O 4 162-3 


172, 173 




» 


>> 


>> 


„ 


»» 


— 


HCl 222-8 


172, 173 




>> 


„ 


„ ! 


„ 


„ 


— 


HCl 205-5-6 


425 




)) 


„ 


„ 




„ 


— 


HBr 230-1; HCl 222-3 


437 




1 


„ 


^ 1 


„ 


„ 


— 


HBr 230-1 


>» 


14.55 


CO-C 2 H 5 


CH 3 


H 

1 


NCiHjS (e) 


C 33 H 29 NOS 


a-dl m 158-9 


— 


343 


14.56 


CO-C^He 


H 


CH 3 


NC 1 H 3 S (e) 


C 33 H 3 ,N 0 S 


— 


HCl 198-200 


343 


14.57 


CO-C 2 H 5 


H 


H 


NCiHjN-CHa (k) 


C 23 H 30 N 2 O 


b „.„3 151-65 


2 CH 3 I 266-7; 2 C 2 H 204 219; 
di-picrate 238-5; di-metho- 
picrate 201 


106 


14.58 


CO-C^Hs 


CH 3 


H 


N(C3H3>3 


C 23 H 31 NO 




HBr 189-91; HCl 166-9 


350g, 494 


14.59 


CO-C 2 H 5 


H 


CH 3 


N(C3H3>3 


C 23 H 31 NO 




HBr 135-8; HCl 90-100 


350g, 494 


14.60 


CO-C 2 H 5 


H 


H 

1 


N(CH 2 -CH= 

CH3)3 


C24H2»N0 


b „.2 154 


— 


345, 346 


14.61 


CO-C 2 H 5 


H 


H 


NC 3 H 3 -CH 3 (f) 


C 24 H 31 NO 


b „.2 169-72 


— 


126 


14.62 


CO-C 2 H 5 


H 


H 


NC 3 H 3 -CH 3 (q) 


C 24 H 31 NO 


b „.3 186-8 


— 


126 


14.63 


CO-C 2 H 5 


H 


H 


NC 3 H 3 -CH 3 (r) 


C 24 H 31 NO 


b„.i 180-4 


— 


126 


14.64 


CO-C 2 H 5 


H 


H 


NCeH 33 (g) 


C 24 H 31 NO 


bj 205-10; oil 


HCl 148-53; C 2 H 2 O 4 152-6 


■¥ 


14.65 


CO-C 2 H 5 


CH 3 


H 


NCsHio (b) 


C 24 H 31 NO 


bo.o 3 135 


HCl 189-96 


153, 154 




» 


” 


” 




” 


— 


HCl 197-8; HBr 208-9; 
H 2 SO 4 219-21 


350f, g 




„ 


„ 


>> 




» 


— 1 


HCl 196-7; HBr 208-9 


491, 492 




» 


„ 




JJ 


» 


— 


HQ 188-202; HBr 237-9 


* 



3 :3-DIPHENYLPR0PYL AMINES 



14.66 


CO-C.Hs 


H 


CH 3 


XC 5 H 10 Cdj 




— 


HCl 117-20-5 


28-30 






„ 


>> 






— 


HCl 189 


52 






11 


11 




>» 


— 


/-HBr 191-2 


150, 151 






11 


11 




11 


— 


/-HBr 191-2 


150, 151 








11 






— 


rf-HBr 191 


150, 151 










11 




— 


HCl 118-20 


350f 










11 


„ 


— 


HCl 123-6; HBr 103-6; 


350g 
















picrate 137-8 








11 








— 


HCl 117-20 


491, 492 




JJ 


11 








— 


HBr 163-9-5 


* 


14.67 


CO-C 2 H 5 


H 


H 


NCiHaO- 


C 24 H 31 NO 2 


m 77-81 


HCl 170-4 


126 










(CH3>3 (s) 














11 




11 




m 72-83 


HCl 190-2 


* 


14.68 


CO-C 2 H 5 


H 


CH 3 


NCiHjN-CHs (k) 


C 24 H 32 N 2 O 


subl. 0-01 110 ; 


















m 118-85 


dipicrate 203 


106 




>> 


» 


„ 


„ 


„ 


m 123^ 


succinate 146-8 


369 


14.69 


CO-C 2 H 5 


H 


H 


N(«-C 3 H ,)3 


C 24 H 33 NO 


bo .9 180 


— 


126 


14.70 


CO-C 2 H 5 


H 


H 


N(/-C3H,)3 


C 24 H 33 NO 


— 


HCl 118-9; C 3 H 2 O 4 192-3 


* 


14.71 


CO-C,H, 


H 


H 


NCsHsCCHs), (h) 


C 25 H 33 NO 


b (>.02 166—8 


— 


126 


14.72 


CO-C 2 H 5 


H 


H 


NC,Hi 4 (i) 


C 25 H 33 NO 


— 


C 2 H 2 O 4 147-50 


* 


14.73 


CO-C 2 H 5 


CH, 


H 


NCeH ,3 (g) 


C 25 H 33 NO 


bo-05 169-74 


HCl 203-4; HBr 219-20-5 


51 
















461 


14.74 


CO-C^Hj 


H 


CH 3 


NC 3 H 13 (g) 


C,sH33NO 


bo.o 5 166-70 


HCl 157-8-5; HBr 144-5-5 


51 
















461 


14.75 


co-c,n, 


H 


H 


NCH3CH.3-CeH3 


C 26 H 29 NO 


— 


HCl 142-3 


52 




,, 


„ 


„ 


,, 


„ 


bo-04 180—5 


— 


126 




,, 


11 


„ 


„ 


„ 


bo-i 180-90 


CH 2 =CH-CH 2 Br 171^ 


345, 346 






11 


11 


„ 




_ 


CH 3 I 189-90 


350g 


14.76 


CO-C.Hs 


CH 3 


H 


NC,Hi 4 (i) 


^2eH35NO 


bo-05 158-63 


HCl 199-200 


51 


















461 


14.77 


co-c,n. 


H 


H 


NCn-CiHs), 


C 26 H 37 NO 


bo -5 173-80 


— 


126 



SaNIWVTAdOHdlAKaHdia-e: £ 




Table IV — continued 



00 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


14.78 


CO-C^Hs 


H 


H 


N0-C4Ha)a 


C 28 H 37 NO 


bi 180-3 





« 


14.79 


CO-C^Hs 


H 


CHa 


NCaHaN- 
CeHa (Z) 


CgflHs^NgO 


m 139-40 


— 


369 


14.80 


CO-C^Hs 


H 


H 


N(CaHn)a 


CaoHaiNO 


— 


CH 3 I 187-92 


350g 


14.81 


CO-C 2 H 5 


H 


H 


N(CHa-CaHa)a 


C 32 H 33 NO 


m 86-7 


HCl 162-^ dec. 


126 


14.82 


CO— /I— C 3 H 7 


H 


H 


N(CHa)a 


CaiHa,NO 


bio 210-2 


— 


52 






>> 


»» 


„ 


„ 


bi 161-7 


— 


126 




>♦ 












HI 156-7 


480 


14.83 


CO— W“C 3 H 7 


CH 3 


ii 


N(CHa)a 


C*);<>.H<);flNO 


m 100-1 


HCl 80-100 


480 


14.84 


CO-n-CsH, 


H 


CHa 


N(CH3>2 


C 22 H 29 NO 


oil 


HCl deliquescent; HBr 88 ; 
HI 156; HNOa 96 


456, 457 




” 


>• 


” 


- 




— 


HI 155-7; HBr 87-9; HNOa 
95-7 


480 


14.85 


CO— n-CgH 7 


H 


H 


NCiHaO (d) 


C 23 H 29 NO 2 




HCl 179-5-81 -5 


126 


14.86 


CO— W-CgH 7 


H 


H 


N(CaHa)a 


^23H3iNO 


— 


— 


259 


14.87 


CO-n-CsH, 


H 


H 


NCaHao (b) 


Ca4HaiNO 


— 


HI 217-20 


480 






JJ 


JJ 






— 


HBr 158-60 


480 


14.88 


CO-n-CsH, 


CHs 


H 


NCaHio (b) 


C 26 H 33 NO 


— 


HBr 205-6 


350g 


14.89 


CO— /7-C3H7 


H 


CHa 


NCaHao (b) 


C 26 H 33 NO 


— 


HNOa 167 dec. 


350g 


14.90 


CO— /Z-C 3 H 7 


H 


H 


NCaHia (w) 


C 28 H 33 NO 


— 


HCl 55-7 


* 


14.91 


CO-i-CsH, 


H 


H 


N(CHa)a 


CaiHaaNO 


bo 177-90 


HBr 104-6 


480 


14.92 


CO-i-CsH, 


CHs 


H 


N(CHa)a 


CaaHaaNO 


— 


HBr 81-5 


480 


14.93 


CO-I-C 3 H, 


H 


CHa 


N(CHa)a 


CaaHaaNO 


b 4 176-86 


HNOa 116-8 


480 


14.94 


CO-i-CsH, 


H 


H 


NCaHio (b) 


QaHaiNO 


ba 202-4 


HCl 181-2 


52 


14.95 


CO— /Z-C 4 H 9 


H 


CHa 


N(CHa)a 


^23l^3lNO 


oil 


HCl 84; HBr 99; HI 96 


456, 457 




” 


« 


” 


” 


” 




HCl 83-6; HBr 103-5; 
HNOa 77-8 


480 


14.96 


CO— /“C 4 H 9 


H 


H 


NCaHio (b) 


^25^188^0 


— 


HCl 173^ 


52 



3 :3-diphenylpropylamines 



14.7" CO-CjH = 



K H NiCH;;, 



14.98 CO-CeHs 

14.99 CO-CeHs 

14.100 CO-CeHs 

14.101 CO-CHa-CeHs 

14.102 CO-CH^-CeHs 

14.103 C0-CH2-CH= 

CH^ 

14.104 CO-CHs-CHa- 

CeH, 

14.105 CO-CHBrj 

14.106 CO-CHjBr 

14.107 CO-CHsBr 

14.108 CO-CH CHjBr 

14.109 CO-CH-CHjBr 

14.110 CO-CH CHjBr 

14.111 CO-CH'CHsBr 

14.112 CO-CH CHaBr 

14.113 CO-CH CHaBr 

14.114 CO-CH-Br- 

CH^-CeHs 

14.115 CO-CH 2 -CH 2 - 

N(CH3>2 
15.1 COH 



H CH3 N(CH3>3 
H H NCiHjO (d) 

H H NCjHio (b) 
H CH3 N(CH3>., 

H H NCiHjO (d) 
H H NCjHio (b) 

H H N(CHs)3 

H H N(CH3), 

H H NCCHa)^ 

H H NCCsHs)^ 

H H NCCHa), 

CH3 H N(CH3>3 

H CH 3 N(CH3)2 

H H NCC^Hs)^ 

CHs H NC,Hi 3 (g) 

H CH3 NC3H13 (g) 

H H N(CH 3)2 

H H N(CH3>3 

H H N(CHs)2 




, C iH 5 X 0 


— 


HCl 221-2 


52 


„ 


b „.3 178-84 


HCl 227-8 


126 


C^jH^NO 


— 


HCl 197-8; HBr 181-3 


480 


C 28 H 27 NO 2 


— 


HCl 194-5 


52 


»» 


— 


HCl 235-7 


373 


C27H2,N0 


bs 248-53 


HBr 191-3 


480 


C 26 H 29 NO 


— 


HCl 236-7; HBr 243^ 


480 


C 27 H 29 NO 2 


— 


HCl 101-3 


52 


CjiHjsNO 


— 


HCl 178 


52 


i C 26 H 29 NO 


bi _2 206-8 


HCI H 2 O 109-13 ; CH 3 I 187-8 


49 


C,oH„Br,NO 





HBr 193-4 dec. 


49 


CijHjjBrNO 


— 


HBr 158-9 


49 

131, 132 


C„H»«BrNO 


— 


HBr 140-1 dec. 


131, 132 


C«nH»jBrNO 


— 


HBr 173^ 


49 




— 


HBr 174-6 dec. 


131, 132 


^ 2 iH 2 eBrNO 


— 


HBr 195; HBr CHsCOOH 
123-5 dec. 


49 


CjiHjeBrNO 


— 


HBr 190 


49 


CjaHjaBrNO 


— 


HBr 167-8-5 dec. 


131, 132 


C2gH32BrNO 


— 


HBr 180-1 dec. 


51 

461 


CjsHjaBrNO 


i 


HBr 169-71 dec. 


51 

461 


CaeHagBrNO 


— 


HBr: could not be induced to 
crystallize 


49 


^22^30^2^ 


— 


Picrate 177-9; di-toluene-/j- 
sulphonate 167-5-8 


7 


Q 3 H 21 NO 






89 



3 :3-diphenylpropylamines 




Table IV — continued 





R 


a 


/9 


NAA' 


Formula 


Base 


Salts 


Ref. 


15.2 


COH 


CH 3 


H 


N(CH3>2 


Qi9H2aNO 


oil 


HCl 190-2 


522-524 




„ 


„ 


„ 


„ 


„ 


— 


/-HCl 184 


522-524 












>• 


— 


HCl 187-8-92 


534 


15.3 


COH 


H 


CH 3 


N(CH3>2 


CX&H 23 NO 


m77-8 


HNO 3 188-90 


353 






« 


>> 


„ 




/-oil 


/-HCl 201-3 


522-524 






„ 


„ 


„ 




— 


rf-HCl 201-3 


522-524 






„ 


„ 


„ 




dl-oil 


(//-HCl 187-9-5 


522-524 




»» 




„ 


„ 




1: bo.23 153 


/-HCl 198-201 


526-529 




»» 




„ 


„ 


„ 


d: oil 





526-529 




»> 


„ 


„ 


„ 


„ 


— 


HCl 187-9 


534 


15.4 


COH 


H 


H 


NCjHio (b) 


C 21 H 23 N 0 


bs 230 


HCl 157-8 


52 


15.5 


COH 


H 


CH, 


N(C2H3>2 


C 21 H 27 N 0 


— 


— 


522-524 


16.1 


SO^-CHs 


H 


CH 3 


N(CH3>2 


C 1 SH 25 NO 2 S 


m 148-6-50 


— 


260, 515 


16.2 


SOj-CHs 


H 


H 


NCaHio (b) 


C2iH27NOjS 


m 122-6-3-6 


— 


260, 515 


16.3 


SOjCjHj 


H 


H 


N(CH3>2 


CisHasNOaS 


_ 


HCl 202-8-4-8 


260, 515 


16.4 


SO^CjHs 


H 


CHa 


N(CH3>2 


C 20 H 27 NO 2 S 


/-m 110 - 10-8 


2 H 2 O 169-71; HCl 196-7; 


260, 462 
















(/-bitartrate 171-2-5 


515 






»» 




JJ 


»» 


d-m 110 - 10-6 


HCl 196-8-8; rf-bitartrate 166-9 


515 








»» 




„ 


d/-m 150-5-1-8 


HCl 205-6-5 


515 


16.5 


SOjCaHj 


H 


H 


N(C 2 Ha )2 


C 21 H 23 N 02 S 


— 


HCl 166-5-8 


260, 515 


16.6 


SO 2 C 2 H 5 


H 


H 


NCaHio (b) 


CaaHj^NOjS 


m 117-5-9 


— 


260, 515 


16.7 


SO 2 C 2 H 5 


H 


CH 3 


NCsHio (b) 


C 23 H 31 N 02 S 


m 160-1-6 


— 


260, 515 


16.8 


SO 2 C 3 H 7 


H 


CH 3 


N(CH3>2 


C 21 H 29 N 02 S 


— 


(/-tartrate 148-2-51 


260, 515 


16.9 


SO 2 -I-C 3 H 7 


H 


CH 3 


N(CH3>2 


CjiHaDNOjS 


— 


— 


260, 515 


16.10 


SO 2 — (-C 4 H 9 


H 


CH 3 


NCaHio (b) 


C 24 H 33 N 02 S 


— 


— 


260, 515 


16.11 


SO 2 C 5 H 9 


H 


CH 3 


N(CH3>2 


^2sH3iN02S 


— 


— 


260, 515 


16.12 


S02“C8Hi1 


H 


CH 3 


N(CHa )2 


C 24 H 33 NO 2 S 


— 


— 


260, 515 



3 :3-diphenylpropylamines 










16.13 


CH, 


H 


CH 3 


NCCHsl^ 


C^HssNOsS 


— 


HCl 191-8-2-3 


260 


16.14 


SO 2 — C 8 H 4 “^- 
CHs 


H 


H 


NCsHio (b) 


C 27 H 31 NO 2 S 


— 


HCl 223-5-3-9 


260 


17.1 


CH 2 OOC-CH 3 


H 


CHs 


N(CHs)s 


CaiHjjNOa 


— 


— 


89 


17.2 


CH 2 OOC-CH 3 


H 


H 


NCiHjO (d) 


C 22 H 27 NO 2 


— 


HCl 159-60 


437 


17.3 


CH 2 OOC-CH 3 


H 


H 


NCsHio (b) 


C 2 sH 2 »N 02 


— 


— 


89 


17.4 


CH 2 - 00 C- 

CeHe 


H 


H 


N(CH,)s 


C 25 H 27 N 02 


— 


— 


89 


17.5 


CH 2 -OOC- 

CeHj 


H 


H 


NCsHio (b) 


CjsHsiNOa 


— 


— 


89 


17.6 


CHa-CHs-CHj- 

OOC-CH 3 


H 


CH 3 


N(CHs)3 


C 23 H 31 N 02 


— 


HNO 3 190-5-1-5 


353 


18.1 


O-CH 2 -CO- 

CHs 


CH 3 


H 


N(CHs).3 


C 21 H 27 N 02 


— 


HBr 107-10 


258 


18.2 


CH 2 -CH 3 -O- 

C 3 H 3 


H 


H 


N(CHs)3 


C 21 H 2 .N 0 


m 104-5 


HBr 150-1; CH.I 193-4 


439 


19.1 


Cl 


H 


H 


N(CHs)s 


C 17 H 20 C 1 N 


— 


HCl 160-2 


91, 247 


19.2 


Cl 


CH 3 


H 


N(CHs)3 


CisH.iClN 


— 


HCl 131 


258 


19.3 


Cl 


H 


H 


N(CsHs)3 


Ci.H.iClN 


bs 204-8 


HCl 143^ 


247 


19.4 


Cl 


CH 3 


H 


NCsHsO (d) 


C 20 H 24 CINO 


— 


HCl 166-8 




19.5 


CHj-CHj-Br 


H 


H 


N(CHs)s 


Ci.H.jBrN 


— 


HBr 171-3 


439 


19.6 


CH 3 -CH 3 

CHj-Cl 


H 


CH 3 


N(CHs)s 


CsiH.sClN 


— 


HNO 3 167-8 


353 


19.7 


CH 3 -CH 3 - 

CHj-I 


H 


CH 3 

1 


N(CHs)s 


CgiHgglN 


— 


HI 199-200 


353 


19.8 


CHC 2 H 5 -CI 


H 


CH 3 


N(CHs)s 


CjiHasClN 


m 88-9-5 


HCl 120-1; picrate 134-5-5 


315 


20.1 


CH 3 


H 


CHs 


N(CHs)s 


C 1 .H 25 N 


— 


HCl-HjO 155-6; picrate 114-5 


353 


20.2 


CH 2 =CH-CH 3 


H 


CH 3 


N(CHs)s 


C 21 H 27 N 


oil 


HCl 133-5; picrate 112-4 


315 


20.3 


CH 2 -CH 2 -CH 3 


H 


CH 3 


N(CH3>s 


CaHa.N 


— 


HCl 186-5-8-5; picrate 149-51 


353 


21.1 


C^H^N^ (dd) 


H 


H 


N(CHs)s 


C29H2»N3 


m 115-6-5 


— 


7 
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Table IV — continued; footnotes 

* Unpublished data from this laboratory. 



(a): 


2-CHj-l-pyrrolidyl. 


(o): 


2 : 2 -dimethyl-l-pyrrolidyl. 


(b): 


1 -piperidyl. 


(p): 


2 :5-dimethyl-l -pyrrolidyl. 


(c): 


1 -pyrrolidyl. 


(q): 


3 -CH 3 -l-piperidyl. 


(d): 


1 -morpholinyl. 


(r): 


4 -CH 3 -l-piperidyl. 


(e): 


1 -thio-morpholiny 1 . 


(s): 


2 :6-dimethyl-4-morpholinyl. 


(f): 


2 =CH 3 -l-piperidyl. 


(t): 


4-car bo-ethoxy-1 -piperazyl. 


(g): 


- 1 -hexamethy lenimine. 


(u): 


N-CH 3 -N-cyc/ohexyl. 


(h): 


2 ; 6 -di-CH 5 - 1 -piperidyl. 


(V): 


2 ;2 :4-trimethyl-l -pyrrolidyl. 


(i): 


1 -heptamethylenimine. 


(w): 


N-CH 3 -N-phenylethyl. 




/CHa — ?> 


(x): 


l-l-azaspiro[4,5]decane. 


(j): 


N 

^CHa — CHa — CH 


(y): 


4-benzyl-l-pipera^l. 




''<P 


(z): 


4-phenyl-l-piperazyl. 


(k): 


4-CHa-l-piperazyl. 


(aa): 


2:5-dimethyl-l-pyrryl. 


( 1 ): 


N-methyl-N-/3-phenylwopropylamine. 


(bb): 


2-CH3-5-C3H5-(l-piperidyl). 


(m); 


1 -piperazyl. 


(cc); 


3 -CH 3 - 4 -morpholinyl. 


(n): 


2-CH 3 - 4 -morpholiny 1 . 


(dd): 


phenyl-pyrazolyl. 



t 14.52: prepared by Dupr6, is reported by Beckett, erroneously as 14.51. Hence, this latter compound has to be eliminated. 



3 :3-diphenylpropylamines 




Table \ 



Compound 
(Table IV) 


Method 




Route 


Isomer, salt 


Potency ratios 
(mg/kg) 


Reference 


ED 50 


L.L. 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 


1.1 











HCl 











0 


0 


0 


0 


500* 




— 


— 


— 


CHsI 


— 


— 


— 


0 


0 


0 


0 


500* 


1.2 


— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


500* 


1.3 


CF 


M 


s.c. 


dU HCl 


^ 50 


— 


— 


< 0-03 


< 0-04 


0-20 




138 






» 




dl, HCl 


> 60 


— 


i 


< 0-03 


< 0-03 


< 0-16 ' 




286 


1.4 


CF 


M 


s.c. 


dl, HCl 


^ 30 


— 


— 


< 0 05 


0-07 


0-33 


< 0-47 


138 


' 






>> 


dl, HCl 


36-5 


31-5 


42-3 


0-04 


0-06 


0-27 


0-39 


286 




PIT 






dl, HCl 


— 


— 


— 


0 


0 


0 


0 


259 




CF 






d, HCl 


— 


— 


— 


0 


0 


0 


0 


59 










/, HCl 


22-8 


21-7 


23-9 


007 


0-09 


0-43 


0-62 


286 


1.5 


PIT 


M 


s.c. 


HCl 


— 




— 


0 


0 


0 


0 


259 




— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


500* 




— 


— 


— 


CH 3 I 


— 


— 


— 


0 


0 


0 


0 


500* 


1.6 


PIT 


M 


s.c. 


HCl 


— 


— 


^ 


0 


0 


0 


0 


259 




— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


500* 




— 


— 


— 


CHJ 


— 


— 


: — 


0 


0 


0 


0 


500* 


1.7 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


< 0-002 


< 0-003 


< 0-02 


— 


259 


1.8 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


0 


259 




— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


500* 




— 


— 


— 


CH 3 I 


— 


— 


— 


0 


0 


0 


0 


500* 


1.10 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


0 


259 




— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


500* 




— 


— 


— 


CH 3 I 


— 


— 


— 


0 


0 


0 


0 


500* 


1.11 


PIT 


M 


s.c. 


dl, HCl 


— 


— 


— 


0 


0 


0 


0 


259 



a\ 

u> 
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Table V — continued 



Compound 
(Table IV) 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 
(mg/kg) 


Reference 


ED 50 


L.L. 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 


1.12 


PIT 


M 


s.c. 


dl, HCl 


— 


— 


— 


< 0-03 


< 0-04 


< 0-25 





259 


1.13 


PIT 


M 


s.c. 


dl, HCl 


— 


— 


— 


0 


0 


0 


0 


259 


1.16 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< o il 


< 0-25 


< 0-53 


* 




— 


— 


— 


CH 3 I 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


1.17 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


0 


259 


1.18 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


0 


259 


1.19 


— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


500* 






— 


— 


CH 3 I 


— 


— 


— 


0 


0 


0 


0 


500* 


1.20 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


<011 


< 0-25 


<0-53 






„ 


»» 


»» 


CHJ 


> 100 


— 


— 


< 0 05 


< o il 


< 0-25 


< 0-53 


* 


1.22 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 




»» 


„ 




CH 3 I 


> 100 


— 


— 


< 0 05 


< o il 


< 0-25 


< 0-53 


* 


1.23- 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< o il 


< 0-25 


< 0-53 


* 










CH 3 I 


> 100 


— 


— 


< 0 05 


< o il 


< 0-25 


< 0-53 


♦ 


1.24 


— 


— 


— 


base 


— 


— 


— 


— 




— 


— 


51 


1.25 


— 


— 


— 


HCl 


— 


— 


— 


0 




0 


0 








— 


— 


— 


CH 3 I 


— 


— 


— 


0 




0 


0 






2.1 


— 


— 


— 


HCl 


— 


— 


— 


0 




0 


0 








— 


— 




CH 3 I 


— 


— 


— 


0 




0 


0 








— 


— 


— 


C 3 H 5 I 


— 


— 


— 


0 




0 


0 








— 


— 


— 


n-CjHvBr 


— 


— 


— 


0 




0 


0 








— 


— 


— 


n-C.HgBr 


— 


— 


— 


0 




0 


0 








— 


— 


— 


CjHJ 


— 


— 


— 


0 




0 


0 








— 


— 


— 


CeHs-CHa-Cl 


— 


— 


— 


0 




0 


0 






2.2 


— 


— 


— 


HCl 


— 


— 


— 


0 




0 


0 


J 





3 :3-diphenylpropylamines 















2.3 


CF 


M 


S.C. 


dh HCl 


> 80 


— 


— 


< 0 02 


< 0 03 


< 0-12 


< 0-18 


1 


.138 


2.4 


CF 


M 


s.c. 


dl, HCl 


^ 80 


— 


— 


< 0-02 


< 0-03 


< 0-12 


< 0-18 


J 


2.5 


— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


i 






— 


— 


— 


CH3I 


— 


— 


— 


0 


0 


0 


0 




>500* 


2.6 


— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 






— 


— 


— 


CH3I 


— 


— 


— 


0 


0 


0 


0 








RT 


R 


i.p. 


— 


— 


— 


— 


0 


0 


0 


0 


155 


2.7 


— 


— 




HCl 


— 


— 


— 


0 


0 


0 


0 


1 






— 


— 


— 


CH3I 


— 


— 


— 


0 


0 


0 


0 




^500* 




— 


— 


— 


C3H3I 


— 


— 


— 


0 


0 


0 


0 






2.8 


RT 


R 


i.p. 


— 


— 


— 


— 


0 


0 


0 


0 


155 




— 


— 




HCl 


— 


— 


— 


0 


0 


0 


0 


1 






— 


— 


— 


CH3I 


— 


— 


— 


0 


0 


0 


0 




^500* 




— 


— 


— 


C3H5I 


— 


— 


— 


0 


0 


0 


0 






2.9 


CF 


M 


S.C* 


dl, base 


> 100 


— 


— 


< 0 05 


< o il 


< 0-25 


< 0-53 


* 


2.13 


— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


1 


1.500 




— 




— 


CH3I 


— 


— 


— 


0 


0 


0 


0 


J 


2.14 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0'05 


< 0-11 


< 0-25 


< 0-53 










„ 


CH3I 


> 100 


— 


— 


< 0-05 


< on 


< 0-25 


<0-53 


* 


2.17 


— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 




.500 




— 


— 


— 


CH3I 


— 


— 


— 


0 


0 


0 


0 


J 


2.20 


— 


— 


— 


HCl 


— 


— 


— 


0 


0 


0 


0 


i 






— 


— 


— 


CH3I 


— 


— 


— 


0 


0 


0 


0 




>500 


2.21 


— 


— 


— 


d, HCl 


— 


— 


— 


0 


0 


0 


0 






— 


— 


— 


d, CH3I 


— 


— 


— 


0 


0 


0 


0 






3.1 


PIT 


M 


s.c. 


dl, HCl 


— 


— 


— 


0 


0 


0 


0 


52 


3.2 


R- 


G 


s.c. 


a, HNO3 


inactive at 


— 


— 


0 


— 


— 


— 


437 












30 mg/kg 
















3.3 


CF 


M 


s.c. 


a, dl, HQ 


66-8 


640 


68-8 


002 


003 


0-15 


0-21 


138, 286, 


























316 




R- 


G 




a, dl, HCl 


inactive at 
50 mg/kg 


— 


— 


0 


— 


— 


— 


437 
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Table V — continued 



s ^ 

fi 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 
(mg/kg) 


Reference 














L.L. 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 




3.3 


CF 


M 


s.c. 


/9, dl, HCl 


12-3 


11-6 


13-0 


0-13 


0-17 


0-80 


1-2 


286 








oral 


ft dl, HCl 


31-3 


28- 1 


32-7 


0-29 


0-13 


— 


— 


286 




)) 


>> 


S.C. 


ft dl, HCl 


321 


28-2 


36-6 


0-16 


0-35 




1-7 


* 




» 




„ 


a, d, HCl 


60-7 


57-9 


63-5 


0-03 






0-23 


•s 










oral 


a, d, HCl 


> 150 


— 





<0-06 


< 0-03 


mi 















S.C. 


/3, d, HCl 


6-2 


5-8 


6-7 


0-26 


0-34 


1-6 


2-3 












oral 


ft d, HCl 


40-7 


38-3 


43-2 


0-23 


■sa 


— 


— 




.286, 316 




»» 




S.C. 


a, /, HCl 


91-7 


83-7 


100-5 


0-02 




0-11 


0-15 






» 


»» 


oral 


a, /, HCl 


131-2 


111-8 


153-9 


0-07 




— 


— 












S.C. 


/9, /, HCl 


58-7 


54-8 


62-8 


003 


0-04 


0-17 


0-24 












oral 


ft /, HCl 


93-9 


87-4 


100-9 


0-10 


0-04 


— 








3.4 


CF 


M 


S.C. 


a, dl, HCl 


18-9 


18-3 


19-6 


0-08 


0-11 


0-52 


0-75 


138, 139, 


























286 




„ 


„ 


oral 


a, dl, HCl 


10-9 


9-8 


12-2 


0-84 




— 


— 


139, 286 




a 


11 


S.C. 


a, dl, HCl 


37-0 


31-4 


43-7 


0-14 


0-31 


0-68 


1-4 


241 




RT 


R 


„ 


a, dl, HCl 


— 


— 


— 


0-20 


— 


— 


— 


361 




R- 


G 




a, dl, HCl 


12-5 


— 


— 


1-0 


— 


— 


— 


437 




CF 


M 


11 


/3, dl, HCl 


7-2 


6-7 


7-8 


0-22 




1-4 


2-0 


1 


>139, 286 






»» 


oral 


/3, dl, HCl 


67-3 


60-6 


74-7 


0-14 




— 


— 






„ 




S.C. 


P, dl, HCl 


400 


35-1 


45-6 


0-13 




0-63 


1-3 


241 








„ 


a, d, HCl 


24-7 


22-8 


26-6 


0-06 




0-40 


0-57 


1 


>139, 286 




„ 


11 


oral 


a, d, HCl 


61-6 


56-6 


67-2 


0-15 


0-06 




— 


J 




RT 


R 


S.C. 


a, d, HQ 


— 





— 


0-03 


— 




— 


361 
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/3, d, HCl 
a, /, HCl 
a, /, HCl 
a, /, HCl 
jS, /, HCl 
jS, /, HCl 
HCl 
HCl 

a, dl, HCl 
a, rf/, HCl 

dl, HCl 
HCl 



dl, HCl 
HCl 
CH3I 
dl, HBr 
dl, base 
dl, HCl 
dl, HCl 
HCl 
CH3I 
HCl 
CH3I 
HCl 



— 1 < 0-09 I < 0-04 j 



30 


3-9 


0-46 


0-60 


2-8 


3-5 


4-1 


2-4 


1-0 


— 


— 


— 


0-40 


— 


— 


7-0 


8-2 


0-21 


0-28 


1-3 


32-2 


41-7 


0-25 


Oil 


0-5 


z 


z 


0-83 


z 



500 

inactive at 
75 mg/kg 



0 

< 0 05 

< 0 05 
<005 

0 

< 0 05 
002 
0 

< 0 05 

< 0-05 

< 0-05 

< 0 05 

< 0-05 



0 

<006 

< on 

< O’ll 
0 

< 0-11 
003 
0 

< O il 

< 0-11 
< 0-11 

< o il 

< 0-11 



4.J |l39,286 

— 361 



0 

< 0-31 

< 0-25 

< 0-25 
0 

< 0-25 
0-25 
0 

< 0-25 

< 0-25 

< 0-25 

< 0-25 

< 0-25 



0 

< 0-53 

< 0-53 

< 0-53 

< 0-53 

< 0-53 



< 0 05 <0-11 <0-25 <0-53 

< 0-05 < 0-11 < 0-25 < 0-53 

< 0 05 <011 < 0-25 < 0-53 
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Table V — continued 



Compound 
(Table IV) 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 
(m^kg) 


Reference 


EDso 


L.L. 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod - 1 


5.13 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< 0*11 


< 0-25 


<0-53 


* 






„ 


„ 


CH 3 I 


> 100 


— 


— 


<0-05 


< 0-11 


< 0-25 


<0-53 


* 




RT 


R 


s.c. 


HCl 


— 


— 


— 


0-04 


0-05 


0-42 


— 


456, 457 






„ 


„ 


HCl 


— 


— 


— 


0-06 


0-08 


0-67 


— 


480 


5.14 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.16 


CF 


M 


s.c. 


d?, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 




5.17 


CF 


M 


s.c. 


c//, HQ 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.22 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.23 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.28 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.29 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.30 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.31 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 




— 


— 


— 


CH 3 I 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 




5.32 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


4s 


5.33 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.34 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.37 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.38 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 






„ 


JJ 


CHsI 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


5.40 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


♦ 


5.41 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


<0-53 


4: 


5.43 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


4s 


5.44 


CF 


M 


S.C. 


HCl 




mm 


mm 










4s 



3 :3-diphenylpropylamines 



5 52 


CP 


M 


s c 


HC 


> 


— 


— 


< 0 05 


C li 


< 0 25 


< 0 53 


« 


5.53 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< on 


< 0-25 


< 0-53 




5.59 


CF 


M 


s.c. 


2HC1 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


6.1 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< oil 


< 0-25 


< 0-53 


* 


6.4 


CF 


M 


s.c. 


2 HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


6.8 


RT 


R 


s.c. 


dt, 2 HBr 


— 


— 


— 


0 


0 


0 


0 


350g 


6.9 


RT 


R 


s.c. 


dl, base 


— 


— 


— 


0 


0 


0 


0 


350g 


6.14 


CF 


M 


s.c. 


base 


>200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 




6.18 


CF 


M 


s.c. 


base 


> 200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


« 


6.19 


CF 


M 


s.c. 


dl, 2 HCl 


>200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


* 


6.20 


CF 


M 


s.c. 


dl, 2 HCl 


16-8 


14-4 


18-0 


0-31 


0-68 


1-5 


3-2 


* 


6.21 


CF 


M 


s.c. 


2 HCl 


72-0 


61 0 


85-0 


0-07 


0-16 


0-35 


0-74 


* 


6.25 


CF 


M 


s.c. 


HCl 


>200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


236-240 


6.26 


CF 


M 


s.c. 


HCl 


> 200 


— 


— 


< 0 03 


< 0 06 


< 0-13 


< 0-26 


236-240 


6.27 


CF 


M 


s.c. 


HCl 


>200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


* 


6.28 


CF 


M 


s.c. 


HCl 


> 200 


— 


— 


< 0 03 


< 0-06 


< 0-13 


< 0-26 


236-240 




» 




„ 


CH3I 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


236-240 


6.34 


CF 


M 


s.c. 


HCl 


> 200 


— 


— 


< 0-03 


< 0-06 


<0-13 


< 0-26 


* 


6.35 


CF 


M 


s.c. 


HCl 


>200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


* 


6.37 


CF 


M 


s.c. 


HCl 


> 200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


* 


6.38 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


<0-53 




6.39 


CF 


M 


s.c. 


HCl 


46-1 


41-9 


50-7 


0-11 


0-25 


0-55 


1-2 


* 


6.40 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 


6.41 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 


6.42 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 


6.43 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 




< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


6.44 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 




< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 


6.45 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 


6.49 


CF 


M 


s.c. 


HCl 


> 200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


* 


6.50 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


6.52 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< 0-11 


<0-25 


< 0-53 





3 :3-diphenylpropylaminbs 




Table V — continued 



o 

o 



s ^ 
B *§ 






Route 


Isomer, salt 






Potency ratios 
(mg/kg) 






Reference 


ab 










ED^o 


L.L. 


U.L. 












6.53 


CF 


M 


s.c. 


dl, HCl 


>200 


— 





< 0 03 


< 0 06 


<013 


< 0-26 




6.54 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 


6.55 


CF 


M 


s.c. 


dl, HCl 


> 100 


— 


— 


< 0-05 


< O il 


<0-25 


< 0-53 


* 


6.56 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


<005 


< on 


< 0-25 


< 0-53 




6.57 


CF 


M 


s.c. 


HCl 


>200 


— 


— 


< 0-03 


< 0'06 


< 0-13 


< 0-26 


* 


6.59 


CF 


M 


s.c. 


base 


>200 


— 


— 


< 0-03 


< 0 06 


< 013 


< 0-26 


* 


6.60 


CF 


M 


s.c. 


base 


> 180 


— 


— 


< 0 03 


< 0 06 


< 0-14 


<0-29 




6.63 


CF 


M 


s.c. 


dl, HCl 


>200 


— 


— 


< 0-03 


< 0-06 


< 0-13 


< 0-26 


* 


6.64 


CF 


M 


s.c. ' 


dl, HCl 


> 200 


— 


— 


< 0 03 


< 0-06 


< 013 


< 0-26 


* 


6.65 


CF 


M 


s.c. 


HCl 


> 200 


i 


— 


< 0 03 


< 0 06 


< 0-13 


< 0-26 


* 


7.1 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


< 0 02 


< 0 03 


< 0-20 


— 


52 






„ 


„ 


HCl 


— 




— 


0 


0 


0 


— 


391, 392 




RT 


R 


,, 


HCl 


— 


— 


— 


0 


0 


0 


— 


480 




CF 


M 




CHJ 


> 100 


— 


— 


< 0 05 


< o il 


< 0-25 


< 0-53 


♦ 


7.2 


CF 


M 


s.c. 


dl, base 


> 100 


— 





< 0 05 


< 0-11 


< 0-25 


< 0-53 




7.3 


CF 


M 


s.c. 


dl, base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


7.4 


CF 


M 


s.c. 


base 


> 100 


— 





< 0 05 


< on 


< 0-25 


< 0-53 


* 




>> 


»» 




CH 3 I 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


1 * 


7.5 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


7.6 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 










CH 3 I 


> 100 


— 


— 


< 0 05 


< on 


< 0-25 


< 0-53 


♦ 


7.8 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< on 


< 0-25 


< 0-53 


* 


7.9 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


0 


52* 

390-392 



3 :3-diphenylpropylamines 








3 :3-diphe n ylpropylamines 
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Table V — continued 



N) 



1? 

II 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 
(mg/kg) 


Reference 


o [2 










ED 50 


m 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 




8.5 


CF 


M 


s.c. 


dl, base 


> 100 


— 





< 0 05 


< 0-11 


< 0-25 


< 0-53 


♦ 




R- 


G 




dl, base 


— 


— 


— 


(+^) 


— 


— 


— 


355, 356, 


























531 




RT 


R 


„ 


dl, HjSOi 


— 


— 


— 


0 


0 


0 


0 


480 






«« 


„ 


dl, H.SO. 


— 


— 


— 


0 


0 


0 


0 


89 


8.6 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


<0-25 


< 0-53 


» 


8.7 


CF 


M 


s.c. 


base 


> 100 


— 


— 


<0-05 


< 0-11 


< 0-25 


< 0-53 




8.9 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


<0-53 


* 


8.11 


CF 


M 


s.c. 


dl, H 2 SO 4 


> 100 


— 


— 


< 0-05 


< o il 


< 0-25 


< 0-53 


* 


8.12 


CF 


M 


s.c. 


dl, H 2 SO 4 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


8.13 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


< 0 05 


< 0-11 


< 0-25 


< 0-53 


* 


8.14 


CF 


M 


s.c. 


H 2 SO 4 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 


* 


9.1 


CF 


M 


s.c. 


HCl 


146 


108-2 


197-1 


0-04 


0-08 


0-16 


0-36 






9.3 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 






9.4 


CF 


M 


s.c. 


base 


43-8 


35-0 


54-8 


0-12 


0-26 


0-58 


1-2 






9.7 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 






9.8 


CF 


M 


s.c. 


HCl 


44- 1 


40-1 


48-5 


0-12 


0-26 


0-57 


1-2 




>241 


9.9 


CF 


M 


s.c. 


base 


53-9 


48-1 


604 


0-10 


0-21 


0-47 


1-0 




9.14 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 






9.16 


CF 


M 


s.c. 


C 2 Hj 04 


145 


116 


181 


0-04 


0-08 


0-17 


0-37 






9.17 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 






9.18 


CF 


M 


s.c. 























3 :3-diphenylpropylamines 
















3 ;3-diphenylpropylamines 









Table V — continued 



Compound 
(Table IV) 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 

(mg/kg) 


Reference 










ED 50 


L.L. 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 




10.8 


CF 


M 


s.c. 


base 


29-5 


23-7 


35-3 


0-21 


0-34 


0-91 





1 






PIT 


>> 


>> 


base 


190 


8-5 


29-5 


0-17 


0-19 


0-73 


— 




U 7 I 




RT 


R 


i.p. 


base 


22-0 


16-3 


27-7 


0-22 


0-34 


1-3 


— 






10.9 


CF 


M 


S.C. 


base 


1-38 


1-25 


1-52 


3-8 


8-3 


18 


38 








11 




oral 


base 


7-90 


6-58 


9-48 


3'3 


8-6 


8-3 


— 




.241 




11 


»• 


S.C. 


HCl 


1-54 


1-38 


1-72 


34 


74 


16 


34 






11 


11 


oral 


HCl 


150 


12-8 


17-6 


1-8 


4-5 


44 


— 








„ 


'» 


S.C. 


base 


1-8 


11 


2-5 


34 


5-7 


15 


— 


< 






PIT 


11 


i.v. 


base 


1-3 


0-6 


20 


2-5 


2-9 


94 


— 










11 


s.c. 


base 


1-2 


0-9 


1-5 


2-7 


3-1 


12 


— 




U 71 






11 


oral 


base 


24-5 


9-8 


39-2 


1-5 


14 


2-8 


— 








RT 


R 


i.p. 


base 


2-7 


00 


6-7 


1-8 


00 


10 


— 






10.10 


CF 


M 


S.C. 


base 


11-4 


10-4 


12-5 


046 


10 


2-2 


4-6 




241 




11 


„ 




base 


21-8 


181 


25-5 


0-28 


047 


1-2 


— 








PIT 






base 


110 


7-5 


14-5 


0-30 


0-34 


1-3 


— 




U 7 I 




RT 


R 


i.p. 


base 


5-4 


3-7 


7-1 


0-89 


14 


5-1 


— 




1 


10.12 


CF 


M 


S.C. 


HCl 


79-9 


71-3 


89-5 


006 


014 


0-32 


0-66 


- 




10.16 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< 0-11 


< 0-25 


< 0-53 






10.17 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0 05 


< O il 


< 0-25 


< 0-53 






10.18 


CF 


M 


s.c. 


HCl 


700 


57-9 


84-7 


007 


016 


0-36 


0-76 




I 24 ] 


10.19 


CF 


M 


s.c. 


base 


> 100 


— 


— 


< 0-05 


< O il 


< 0-25 


< 0-53 






10.20 


CF 


M 


s.c. 


base 


260 


23-2 


291 


0-20 


0-44 


0-97 


2-0 






10.21 


CF 


M 


s.c. 


base 


>50 


— 


— 


< 010 


< 0-23 


< 0-5 


< M 


J 





SHKIIWl WOBdTANaHdia-g: £ 






















10.;: 


CF 


-\I 


s.c. 


base 


62 0 


10.23 


CF 


M 


s.c. 


base 


>75 


10.24 


CF 


M 


s.c. 


base 


32-1 


10.25 


CF 


M 


s.c. 


base 


>25 


10.26 


CF 


M 


s.c. 


base 


> 50 


10.30 


CF 


M 


s.c. 


base 


118 


10.31 


CF 


M 


s.c. 


base 


16-3 










base 


44-2 




PIT 






base 


200 




RT 


R 


i.p. 


base 


16-2 


10.32 


CF 


M 


s.c. 


HCI 


> 100 


10.33 


CF 


M 


s.c. 


HCl 


89-5 


10.34 


CF 


M 


s.c. 


base 


13-6 








oral 


base 


630 




>> 


R 


s.c. 


base 


31-5 




CF 


M 


,, 


base 


190 




PIT 




i.v. 


base 


12-5 




»» 




s.c. 


base 


12-5 






)» 


oral 


base 


85-0 




RT 


R 


i.p. 


base 


17-0 


10.35 


CF 


M 


s.c. 


HCl 


> 100 


10.36 


CF 


M 


s.c. 


base 


700 


10.37 


CF 


M 


s.c. 


base 


> 50 


10.38 


„ 


„ 


s.c. 


base 


20-9 




„ 


,, 




base 


510 




PIT 




»» 


base 


29-0 




RT 


R 


i.p. 


base 


280 


10.39 


RT 


R 


s.c. 


dl 


20 






,, 


oral 


dl 


20 




CF 


M 


s.c. 


dl 


100 








oral 


dl 


300 




3 :3-diphenylpropylamines 




Method Anim al Route 



RT 

>> 


R 


s.c. 

oral 


CF 
>* 1 


M 

M 


s,c. 

oral 


CF 


M 


s.c. 


PIT 




i.v. 


„ 




s.c. 




„ 


oral 


RT 


R 


i.p. 


RB 


G 


i.p. 


CF 


M 


S.C. 


JJ 








” 


» 


»» 






PIT 


„ 


„ 


RT 


R 


i.p. 


RB 


G 




CF 


M 


! s.c. 






If 






oral 




R 


S.C. 


„ 


M 


„ 


PIT 


>> 


i.v. 


RT 

RB 


R 

G 


i.p. 




Table V — continued 



Potency ratios 
(mg/kg) 




3 ;3-diphenylpropylamines 






















CF 


M 


s.c. 


1, base 


> 150 


— 


— 


<003 


<008 


<0-17 


<0-35 






10.42 


CF 


M 


s.c. 


base 


57-0 


50-4 


64-4 


0-09 


0-20 


0-44 


0-93 






10.43 


CF 


M 


s.c. 


a, dl, base 


13-2 


11-9 


14-7 


0-39 


0-86 


1-9 


40-0 




^241 




>> 


,, 


oral 


a, dl, base 


33-5 


25-6 


43-9 


0-79 


2-0 


2-0 


— 








,, 


R 


S.C. 


a, dl, base 


>25 


— 


— 


<0-20 


<0-57 


< 1-6 


< 5-7 








,, 


M 




a, dl, base 


28-0 


21-7 


34-3 


0-22 


0-36 


0-96 


— 








PIT 


>} 




a, dl, base 


10-8 


8-7 


12-9 


0-31 


0-34 


1-3 


— 




U 7 I 




RT 


R 


i.p. 


a, dl, base 


110 


8*2 


13-8 


0-44 


0-69 


2-5 


— 








CF 


M 


S.C. 


d, base 


7-80 


6-96 


8-74 


0-66 


1-5 


3-2 


6-8 












oral 


d, base 


15-7 


13-4 


18-4 


1-7 


4-3 


4-2 


— 










R 


S.C. 


d, base 


12-5 


11-2 


140 


0-41 


11 


3-3 


11 






10.44 


CF 


M 


s.c. 


HCl 


>50 


— 


— 


<0-10 


<0-23 


<0-51 


< M 






10.45 


CF 


M 


s.c. 


HCl 


630 


53-8 


73-7 


008 


0-18 


0-40 


0-84 




^241 


10.47 


CF 


M 


s.c. 


base 


> 100 


— 


— 


<0-05 


<0-11 


<0-25 


<0-53 






10.48 


CF 


M 


s.c. 


base 


73-0 


62-9 


84-7 


0-07 


016 


0-35 


0-73 






10.51 


CF 


M 


s.c. 


base 


> 100 


— 


— 


<005 


<0-11 


<0-25 


<0-53 






10.52 


CF 


M 


s.c. 


base 


590 


53-9 


64-6 


0-09 


0-19 


0-43 


0-90 






10.53 


CF 


M 


s.c. 


HCl 


>80 


— 


— 


<0-06 


<0-14 


<0-32 


<0-66 




* 


10.54 


CF 


M 


s.c. 


HCl 


> 100 




— 


<0-05 


<0-11 


<0-25 


<0-53 






10.55 


CF 


M 


s.c. 


HCl 


>200 




— 


<0-03 


<0-06 


<0-13 


<0-26 






10.56 


CF 


M 


s.c. 


base 


> 100 


— 


— 


<0-05 


<011 


<0-25 


<0-53 






10.57 


CF 


M 


s.c. 


base 


> 100 


— 


— 


<005 


<011 


<0-25 


<0-53 






10.58 


CF 


M 


s.c. 


base 


>200 


— 


— 


<0-03 


< 0 06 


<0-13 


<0-26 








„ 


»» 


„ 


CH,I 


> 100 


— 


— 


<005 


<0-11 


<0-25 


<0-53 






10.59 


CF 


M 


s.c. 


base 


> 100 


— 


— 


<005 


< 0-11 


<0-25 


<0-53 




I 24 I 




„ 


„ 


„ 


CH 3 I 


> 100 


— 


— 


<0-05 


<011 


<0-25 


<0-53 














CjHjBr 


> 100 


— 


— 


<0-05 


<0-11 


<0-25 


<0-53 






10.60 


CF 


M 


s.c. 


base 


95 


89-6 


100-7 


0-05 


012 


0-27 


0-56 






10.61 


CF 


M 


s.c. 


HCl 


140 


114 


172 


0-04 


0-08 


0-18 


0-38 






10.62 


CF 


M 


s.c. 


base 


> 100 


— 




<0-05 


< O il 


< 0-25 


< 0-53 










” 




CH 3 I 


25 






0-21 


0-46 


1-0 


2-1 







3 :3-diphenylpropylamines 







n.: 


CF 


M 


s.c. 


base 


32-5 


28-8 


36-7 


0-16 


0-35 


0’78 


1-6 


241 


11.8 


RT 


R 


sx. 


HCl 


— 


— 


— 


0-09 


012 


1-0 


— 


126 




CF 


M 


„ 


HCl 


6-4 


— 


— 


0-25 


0-33 


1-5 


2-2 


141-143 










base 


19-2 


17-8 


20-7 


0-27 


0-59 


1-3 


2-8 


241 




PIT 


M 




HCl 


— 


— 


— 


0-07 


0-09 


0-66 


— 


259 




R 


G 


„ 


base and HCl 


12-5 


— 


— 


10 


— 


— 


— 


437 


11.9 


CF 


M 


i.p. 


HCl 


— 


— 


— 


— 


— 


3-6 


— 


1 




RT 


R 


sx. 


HCl 


— 


— 


— 


< 0-03 


< 0-04 


< 0-33 


— 


126 




PIT 


M 


„ 


HCl 


— 


— 


— 


004 


006 


0-42 


— 




»259 


11.10 


PIT 


M 


sx. 


HCl 


— 


— 


— 


010 


0-14 


10 


— 




11.11 


PIT 


M 


sx. 


HCl 


— 




— 


005 


0-07 


0-5 


— 


52, 391- 


























392 




— 


R 




— 


— 


— 


— 


0-25 


— 


— 


— 


89 




RT 




>> 


HCl 


— 


— 


— 


009 


012 


10 


— 


126 




CF 


M 


>• 


C 2 H.O 4 


370 


31-4 


63-7 


0-14 


0-31 


0-68 


1-4 


241 




„ 






HCl 


— 


— 


— 


— 


— 


1-0 


— 


304 




RT 


R 




HBr 


— 


— 


— 


0-36 


0-50 


4-2 


— 


480 


11.12 


PIT 


M 


s.c. 


dl, HCl 


— 


— 


— 


<001 


<001 


< 0-1 


— 






11.13 


PIT 


M 


s.c. 


dl, HCl 


— 


— 


— 


0-02 


003 


0-2 


— 




r 


11.14 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


— 






11.15 


CF 


M 


s.c. 


dl, HCl 


61-3 


511 


73’6 


0’03 


003 


0-16 


0-23 


138 


11.16 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


010 


014 


10 


— 


52, 259 


11.17 


PIT 


M 


sx. 


HCl 


— 


— 


— 


< 0-02 


<0-03 


<016 


— 


1 




11.18 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


< 0-02 


<002 


<016 


— 






11.19 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


< 0-02 


<0-03 


<016 


— 




11.20 


PIT 


M 


sx. 


HCl 


— 


— 


— 


005 


007 


0-5 


— 






11.21 


CF 


M 


s.c. 


dl, HCl 


— 


— 


— 


0 


0 


0 


0 




59 


12.1 


— 


— 


— 


HCl 


— 


— 


— 


— 


< 1 


> 1 


— 


43 




— 


R 


s.c. 


— 


— 


— 


— 


0-02 


— 


— 


— 


89 


12.2 


CF 


M 


s.c. 


dl, HCl 


38-7 


35-9 


42-2 


004 


005 


0-26 


0-37 


138 


12.3 


CF 


M 


s.c. 


dl, HCl 


— 


— 


— 


— 


— 


10 


— 


352 
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Table V — continued 



Compound 
(Table IV) 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 
(m^kg) 


Reference 


ED 50 


L.L. 


U.L. 


Me = 1 




Pe = 1 


Cod = 1 


12.4 


RT 


R 


i.p. 


HCl 


— 





— 


0 


0 


0 


0 


429, 20, 21 


12.6 


— 


R 


s.c. 


— 


— 


— 


— 


002 


— 


— 


— 




12.7 


— 


R 


s.c. 


— 


— 


— 


— 


001 


— 


— 


— 


/89 


12.9 


CF 


M 


s.c. 


dl, HCl 


— 


— 


— 


0-08 


010 


050 


0-71 


59 








„ 


dl, HCl 


— 


— 


— 


— 


— 


1-0 


— 


352 


12.10 


RT 


R 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


0 


20 , 21 


12.11 


— 


R 


s.c. 


— 


— 


— 


— 


001 


— 


— 


— 


89 


12.13 


RT 


R 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


0 


20 , 21 


13.1 


— 


R 


s.c. 


dl,— 


— 


— 


— 


005 


Hi 


— 


— 


89 


13.2 


CF 


M 


s.c. 


a, dl, HCl 


3-7 


3-4 


3-9 


0-43 




2-7 


3-8 








JJ 


oral 


a, dl, HCl 


3-2 


30 


3-4 


0-50 




3-1 


4.4 


S 286 


13.3 


R- 


G 


s.c. 


a, dl, HCl 


50 


— 


— 


2-5 


— 




— 




13.4 


R- 


G 


s.c. 


a, dl, HCl 


8-0 






1-6 


— 




— 




13.5 


R- 


G 


s.c. 


a, dl, HCl 


0-75 


— 




16-7 


— 


— 


— 


>438 


13.6 


R- 


G 


s.c. 


a, dn, HCl 


30 


— 





4-2 


— 


— 


— 




13.7 


R- 


G 


s.c. 


a, dl, HCl 


1-0 


— 


— 


12-5 


— 


— 


— 




13.9 


CF 


M 


s.c. 


a, dl, HCl 


4-8 


4-7 


51 


0-33 


0-44 


21 


2-9 


138, 286, 


























316 




» 


»» 


oral 


a, dl, HCl 


11-2 


10-4 


120 


0-82 




— 


— 


■v 








s.c. 


/3, dl, HCl 


17-4 


161 


18-7 


009 




0-57 


0-82 










oral 


/3, dl, HCl 


55-4 


50-4 


60-8 


0-17 


^nS~S 


— 












s.c. 


a, d, HCl 


2-7 


2-4 


2-9 


0-59 




3-7 


5-3 


>2o6, 316 








oral 


a, d, HCl 


10-4 


8-8 


12-4 


0-88 




— 


— 






.. 


>> 


S.C. 


P, d, HCl 


70-6 


64-6 


77-2 


002 


0-03 


074 


0-20 i 





3 ;3-diphenylpropylamines 



























oral 


/S, d, HCl 


1640 


156-8 


171-5 


0-06 


0-02 


— 


— 












s.c. 


a, /, HCl 


62-7 


55-8 


70-5 


0-03 


0-03 


0-16 


0-23 












oral 


a, 1, HCl 


1041 


93-6 


115-7 


0-09 


0-04 


— 


— 




[-286, 316 








S.C. 


/S, /, HCl 


10-9 


10-0 


11-8 


0-15 


0-19 


0-91 


1-3 










„ 


oral 


ft /, HCl 


350 


31-8 


38-6 


0-26 


0-11 


— 


— 








— 


R 


S.C. 


dl,— 


— 


— 


— 


0-17 


— 


— 


— 


89 




R- 


G 


” 


— dl, HCl 


40 


1 


— ; 


3-1 


— 


— 


— 


437 


13.10 




R 


s.c. 


a, dl, — 








1-3 








89 




CF 


M 




a, dl, HCl 


1-2 


M 


1-3 


1-3 


1-7 


8-2 


12 




U39, 286 




„ 




oral 


a, dl, HCl 


40 


3-5 


4-6 


2-3 


0-98 




— 






RT 


R 


S.C. 


a, dl, HCl 


— 


— 


— 


1-33 


— 


— 


— 


361 




R- 


G 




a, dl, HCl 


10 


— 


— 


12-5 


— 


— : 


— 


437, 355, 






















i 




356, 531 




CF 


M 




ft dl, HCl 


0-70 


0-58 


0-86 


2-3 


3-0 


14 


20 


1 


|»139, 286 




„ 


„ 


oral 


ft dl, HCl 


2-6 


2-4 


2-8 


3-5 


1-5 


1 


— 


J 




— 


R 


S.C. 


a, d, — 


— 


— 


— 


2-0 


— 


— 


— 


89 




CF 


M 




a, d, HCl 


0-30 


0-26 


0-32 


5-3 


7-0 


33 


47 


1 


!>139, 286 




„ 




oral 


a, d, HCl 


1-6 


1-4 


1-8 


5-7 


2-4 


— 


— 


J 






it 


S.C. 


a, d, HCl 


1-5 


1-29 


1-74 


3-5 


7-7 


17 


35 


241 




RT 


R 




a, d, HCl 


— 


— 


— 


2-0 


— 


— 


— 


361 




CF 


M 




/9, d, HCl 


4-6 


4-0 i 


5-2 


0-35 


0-46 


2-2 


3-1 


1 


1-139, 286 




„ 




oral 


P, d, HCl 


4-3 


3-9 


4-7 


2-1 


0-91 


— 


— 


J 




— 


R 


S.C. 


a, /, — 


— 


— 


— 


0-37 


— 


— 


— 


89, 139, 


























286 




CF 


M 




a, 1, HCl 


1-8 


1-7 


2-0 


0-89 


1-2 


5-5 


7-9 


1 


>139, 286 




„ 


„ 


oral 


a, 1, HCl 


M 


10 


1-3 


8-4 


3-5 


— 


— 


J 






„ 


S.C. 


a, 1, HCl 


7-2 


5-81 


8-93 


0-72 


1-6 


3-5 


7-4 


241 




RT 


R 




a, /, HCl 








0-37 








361 



3 :3-diphenylpropylamines 














Table V — continued 



s ^ 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 
(mg/kg) 


Reference 


O H 
U ^ 












B9 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 




13.10 


CF 


M 


s.c. 




0-36 


0-33 


0-40 


4-4 


5-8 


27 


39 


V139, 286 




„ 




oral 




20 


1-8 


2-3 


4-6 


1-9 


— 


— 






„ 


S.C. 




1-23 


1-02 


1-49 


4-2 


9-3 


21 


43 


241 


13.11 


RT 


R 


s.c. 


HCl 


— 


— 


— 


— 


— 


3 


— 


20, 21 




R- 


G 


„ 


a, HCl 


4-0 


— 


— 


3-1 


— 


— 


— 


437 


13.13 


R- 


G 


s.c. 


a, dl, HCl 


20 


— 


— 


6-2 


— 




— 


437, 355, 
356, 531 


13.16 


CF 


M 


s.c. 


a, dl, HCl 


15-4 


14-2 


16-7 


0-10 


0-14 


0-64 


0-93 


138 


























286 




„ 




oral 


a, dl, HCl 


29- 1 


260 


32-5 


0-32 


014 


— 


— 


286 


13.17 


— 


R 


S.C. 


dl2 


— 


— 


— 


1-0 


— 


— 


— 


89 




CF 


M 


11 


a, dl, HCl 


2-46 


2-2 


2-7 


0-66 


0-86 


3-9 


5-7 


138, 286 






11 


oral 


a, dl, HCl 


5-9 


5-5 


6-4 


1-6 


0-67 


— 


— 


286 




R- 


G 


S.C. 


a, dl, HCl 


7-6 


— 


— 


1-6 


— 


— 


— 


437 


13.18 


RT 


R 


s.c. 


HCl 


— 


— 


— 


— 


— 


0-2 


— 


20, 21 


13.20 


CF 


M 


s.c. 


a, dl, HCl 


6-4 


5-6 


7-4 


0-25 


0-33 


1-6 


2-3 


j>286 








oral 


a, dl, HCl 


9-5 


8-4 


10-6 


0-96 


0-41 


— 


— 


13.21 


R- 


G 


S.C. 


dl, HCl 


— 


— 


— 


(++) 


— 


— 


— 


355, 356, 


























531 


13.22 


CF 


M 


s.c. 


dl, HCl 


200 


— 


— 


0008 


001 


0-05 


0-07 


138 


13.23 





R 


s.c. 


dl,- 











001 











89 




CF 


M 




dl, HCl 


200 


— 


— 


0-008 


0-01 


0-05 


007 


138 




R- 


G 




dl, HCl, HjO 


500 


— 


— 


0-25 


— 


— 


— 


437 



3 :3-diphenylpropylamines 







13.24 


RT 


R 


s.c. 


HCl 


=. 




— 


— 


— 


0 


— 


20, 21 


13.25 


R- 


G 


s.c. 


rf/, HCl 


200 


— 


— 




— 


— 


— 


437 


13.27 


RT 


R 


s.c. 


HCl 


— 


— 


— 


— 


— 


0 


— 


20, 21 


13.31 


R- 


G 


s.c. 


dl, HCl, H,0 


1000 


— 


— 


0-12 


— 


— 


— 


437 


13.33 


R- 


G 


s.c. 


rf/, HCl 


250 


— 


— 




— 


— 


— 


438 


13.35 


R- 


G 


s.c. 


dl HCl 


100 


— 


— 


1-2 


— 


— 


— 


437 


14.2 


R- 


G 


s.c. 


dl HCl 


150 


— 


— 


0-83 


— 


— 


— 


87, 355, 


























356, 531 




CF 


M 


„ 


dl HCl 


15 


— 


— 


Oil 


0-14 


0-66 


0-95 


138 




>> 






dl 2 HCl 


550 


47-4 


63-8 


009 


0-21 


0-46 


0-96 


241 


14.3 


R- 


G 


s.c. 


dl base 


12-5 


— 


— 


1-0 


— 


— 


— 




14.4 


R- 


G 


s.c. 


base 


150 


— 


— 


0-83 


— 


— 


— 


y 87 


14.6 


R- 


G 


s.c. 


base 


12-5 


— 


— 


10 


— 


— 


— 


J 


14.7 


CF 


M 


s.c. 


dimci H,0 


61 0 


41-5 


89-7 


009 


0-19 


0-41 


0-87 


241 


14:8 


RT 


R 


s.c. 


dl HCl 


— 


— 


— 


018 


0-25 


2-0 


— 


12 




CF 


M 


» 


dl base 


190 


161 


22-4 


0-27 


0-60 


1-3 


2-8 


241 


14.11 


CF 


M 


s.c. 


dl 2 HCl, 3/2 HjO 


> 100 




— 


<005 


<011 


<0-25 


<0-53 


241 




RT 


R 


>> 


dl 2 HCl 


— 




— 


<0-04 


<005 


<0-41 


— 


350g 


14.12 


CF 


M 


s.c. 


dl 2 HCl 


22-2 


170 


29-1 




0-52 


M4 


2-4 


241 




RT 


R 


„ 


dl 2 HCl 


— 


— 


— 


H98SS 


<005 


<0-42 


— 


j.350g 


14.15 


RT 


R 


s.c. 


dl 2 HBr 


— 


— 


— 


<0005 


<0-05 


<0-42 


— 


14.16 


RT 


R 


s.c. 


dl HCl 


— 


— 


— 


0 


0 


0 


— 


480 


14.17 


RB 


G 


s.c. 


dl — 


— 


— 


— 




— 


— 


— 


355, 356, 


























531 


14.18 


RB 


G 


s.c. 


dl HCl 


300 


— 


— 




— 


— 


— 


87 




CF 


M 




dl HCl 


59-7 


430 


76-4 




004 


0-17 


0-24 


138 


14.19 


RB 


G 


s.c. 


dl HCl 


12-5 


— 


— 


10 


— 








87 




CF 


M 


„ 


dl HCl 


39-9 


36-7 


43-5 




0-05 


0-25 


0-36 


138 


14.^ 


RB 


G 


s.c. 


HCl 


75-0 


— 


— 




— 








87 


14.21 


CF 


M 


s.c. 


HCl 


> 200 


— 


— 


<0-03 


<006 


<0-13 


<0-26 


241 


14,22 


RB 


G 


s.c. 


HCl 


50-0 


— 


— 






— 


— 


87 
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Table V — continued 



Compound 
(Table IV) 


Method 


1 

Animal 


Route 


Isomer, salt 


Potency ratios 
(mg/kg) 


Reference 






1 

1 

U.L. i 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 


14.22 


CF 


M 


s.c. 


HCl 


> 200 





1 


<0-03 


<006 


< 0-13 


< 0-26 


■> 




14.23 


CF 


M 


s.c. 


dl, HCl 


>25 


1 


— 


<0-21 


<0-46 


<1-0 


<2-1 


! 




14.24 


CF 


M 


s.c. 


dl, HCl 


71 


6-17 


8-17 


0-73 


1-6 


3-6 


7-5 




»241 


14.25 


CF 


M 


s.c. 


dl,— 


> 12-5 


— 


— 


<0-42 


<0-9 


<2-0 


<4-2 


1 


14.26 


CF 


M 


s.c. 


dl, HCl 


37-9 


33-0 


43-6 


0-14 


0-30 


0-67 


1-4 


1 




14.27 


CF 


M 


s.c. 


HCl 


> 200 


— ! 


— 


<0-03 


< 0-06 


<0-13 


<0-26 


1 




14.28 


RB 


G 


s.c. 


dl, HCl 


250 


— 


— 


0-50 


— 


— 


— 


1 




14.29 


RB 


G 


s.c. ' 


HCl 


12-5 


— 


— 


10 


— 


— 


— 


1 


^ 87 


14.30 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0-05 




0-5 


— 




52, 259 




RT 


R 


„ 


HCl 


— 


— 


— 


^ 0-03 




< 0-33 


— 




126 










HCl 


— 


— 


— 


0-11 




1-2 


— 


n 




14.31 


RT 


R 


s.c. 

1 


dl, HBr 


— 


— 


— 


0-11 




1-2 


— 


j 


^4oU 


14.32 





R 


s.c. 


dl,- 











0-1 


i 


1 







89 




R 


G 




dl, HBr 


200 


— 


— 


0-62 


— 


— 


— 




437 




RT 


R 


»» 


dl,— 


— 


— 


— 


0-04 


mm 


0-42 


— 




456, 457 




» 


JJ 


‘J 1 


dl, HBr 


— 


— 


— 


0-11 




1-2 


— 




480 


14.33 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0-06 




0-60 


— 




52 




RT 


R 




HCl 


— 


— 


— 


0-07 




0-75 


— 




126 




CF 


M 


„ 


HCl 


35-8 


311 


41-2 


0-14 


0-32 


0-71 


1-5 




241 


14.34 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0-04 


0-05 


0-37 


— 




52 




























259 


14.35 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0-10 


0-14 


1-0 


— 




259 




RT 


R 




HQ 


— 


— 


— 


004 


oos 


R-iCj 


. — 




456.457 



3 ;3-diphenylpropylamines 



























,, 


ff 


ff 


HBr 


— 


— 


— 


0 


0 


0 


— 


480 


14.36 


RT 


R 


s.c. 


dl, HNOa 


— 


— 


— 


0-14 


0-20 


1-7 


— 


}350g 


14.37 


RT 


R 


sx. 


rf/, HCl 


— 


— 


— 


0-14 


0-20 


1-7 


— 


14.38 


RT 


R 


sx. 


HCl 











0-09 


0-12 


1 





28-30, 


























126 




PIT 


M 




HCl 


— 


— 


— 


0-30 


0-42 


3 


— 


52, 259, 


























391, 392 






R 


i.p. 


HCl 


— 


— 


— 


0-5 


— 


— 


— 


89 




CF 


M 


sx. 


HCl 


3-69 


3-5 


3-9 


0-43 


0-57 


2-7 


3-8 


138, 141- 


























143 




RT 






HCl 


3-7 


3-2 


4-2 


0-38 


0-62 


1-6 


2-9 


162 164 




CF 






HCl 


11-6 


10-3 


13-1 


0-45 


1-00 


2-2 


4-6 


241 




RB 


R 




HCl 


5-8 


5-6 


6-0 


0-31 


0-40 


1-4 


2-2 








G 




HCl 


12-25 


11-0 


12-9 


0-30 


0-94 


1-0 


4-0 






PIT 


R 


i.p. 


— 


2 


— 


— 


0-50 


— 


4-0 


— 


\415, 416 




RB 


D 




— 


6 


— 


— 


0-70 


— 


1-7 


— 




CF 


M 


sx. 


HQ 


12-4 


11-0 


13-8 


0-50 


0-82 


2-2 


— 






PIT 


»> 


„ 


HCl 


4.4 


1-5 


7-3 


0-75 


0-84 


3-2 


— 


U 7 I 




RT 


R 


i.p. 


HCl 


9-8 


6-2 


13-4 


0-49 


0-78 


2-8 


— 


j 




•> 


ff 


s.c. 


HCl 


— 


— 


— 


0-11 


0-15 


1-2 


— 


480 


14.39 




R 


s.c. 


dl,— 











0-5 











87 




CF 


M 


ff 


dl, HCl, HjO 


2-51 


2-4 


2-6 


0-64 


0-84 


4-0 


5-7 


\138, 286, 




,, 


ff 


oral 


dl, HCl, HjO 


23-0 


21-5 


24-7 


0-40 


0-17 


— 


— 


/ 316 




If 


ff 


S.C. 


dl, HCl 


7-90 


7-12 


8-77 


0-66 


1-4 


3-2 


6-7 


241 




R- 


G 


ff 


dl, HCl 


12-5 


— 


— 


1-0 




— 


— 


355, 356, 


























437 




RT 


R 


ff 


dl, HCl 


— 


— 


— 


0-73 


1-0 


8-1 


— 


456, 457, 


























480 




CF 


M 


” 


dl, CH 3 CI 


133-5 


123-0 


145-0 


0-01 


0-02 


0-07 


0-11 


138 



3 :3-diphenylpropylamines 




MaftBcl 



Animal 



Route 



boRier, salt 



1 

•C > 

C 


MaftBcl 


Animal 


Route 


14J9 


RT 


R 


sx. 




■CF 


M 


„ 






>» 


oral 




RB 


R 


sx. 




RT 








RB 


»• 


.. 




CF 


M 




i 


< 


•» 


oral 




RB 


R 


sx. 




„ 1 


y> 


»" 


14.40 ■ 


RT 

i 


R 


sx. 






” 1 






pff 




„ 








i.p. 








s.c. 




RT 


R 


i.p. 




RB 




s.c. 




PIT 


” 


i.p. 



d,— 
d,mi 
d, HCl 
d,na. 
4 - 
/, HCl 
/, HCl 
/, HCl 

/, HCl 

dl, HCl 



dl, HCl 
(5, HCl 
dl, HCl 
dl, HCl 

dl, HCl 
dl, HCl 
dl, HCl 



Potency ratios 

(mg/kg) 







U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 





— 





0-05 


. 





_ 


49-8 


46-9 


52-7 


0-03 


0-04 


0-20 


0-29 


> 2(» 


— 


— 


<0-05 


<0-02 


— 


— 


28 


26^ 


29-4 


006 


0-08 


0-29 


0-46 


3-6 


3-1 


4-1 




0-83 


5-8 


6-7 


1-18 


1-3 


1-3 


1-4 


1-8 


8-4 


12 


34-4 


22-3 


26-7 




0-16 


— 





3-0 


— 


— 


— 


3-3 








1-7 


1-42 


2-02 


1-1 


1-4 


4-8 


7-6 


3-58 


1-39 


1-77 


1-0 


1-4 


11 


— 


2-6 


2-24 


3-12 


1-0 


1-4 






2-5 


2-0 


3-0 


1-0 


2-3 


8-6 





4-4 


3-6 


5-2 


1-0 


1-8 


7-0 





5 


— 


— 


1-0 


1-4 


10 


— 


1-74 







1-0 


1-2 


8-1 




2-4 


2-1 


2-7 


1-0 


1-2 


8-7 


10 


1-0 


— 


— 


1-0 


— 


10 


— 













M 


lA. 


ai, Ha 


3 5 


2 ’— 


4-i 


1 0 


1 


3 


— 


“ 








S.C. 


dh HCl 


3-3 


2-2 


4.4 


1-0 


M 


4-2 


— 










oral 


dl, HCl 


35-7 


18 


53-4 


1-0 


0-98 


1-9 


— 




Ull, 471 


CF 


„ 


S.C. 


dt, HCl 


6-2 


5-4 


7-0 


1-0 


1-6 


4.4 


— 






RT 


R 


i.p. 


dl HCl 


4-8 


3-5 


6-1 


1-0 


1-6 


5-8 


— 






CF 


M 


S.C. 


dl HCl 


1-62 


1-5 


1-7 


10 


1-3 


6-2 


8-9 




1 138, 139, 






„ 


dl CH 3 CI 


126 


120 


136 


0-01 


002 


008 


0-11 




r 286 






oral 


dl HCl 


9-2 


7-3 


11-6 


10 


0-42 


— 


— 


286 


RT 




S.C. 


dl HCl 


1-4 


1-2 


1-62 


10 


1-6 


4-1 


7-7 


1 


1 162, 164, 


ET 






dl, HCl 


1-35 


1-2 


1-5 


10 


3-8 


— 


13 


J 


^ 370 


RB 






dl HCl 


1-8 


1-5 


2-1 


1-0 


1-3 


4-5 


7-2 


i 


• 370 




G 




dl HCl 


3-7 


3-0 


4-6 


1-0 


3-1 


3-3 


13 




PRT 


R 




dl HCl 


— 


— 


— 


1-0 


2-3 


— 


— 


176 


ET 


M 




dl, HCl 


— 


— 


— 


1-0 


1-25 


3-75 


— 


177a 


RT 




>> 


dl HCl 


1-4 


— 


— 


10 


1-2 


6-1 


5-9 


1 




ET 


„ 




dl, HQ 


2-5 


— 


— 


1-0 


1-8 


1-8 


3-8 




>181 


RB 


R 


>> 


dl HCl 


>20 


— 


— 


1-0 


<0-34 


<0-81 


— 




ETO 


RB 




dl HCl 


2-2 


— 


— 


1-0 


1-5 


2-9 


5-6 






CF 


M 




dl HCl 


5 


— 


— 


1-0 


1-4 


8-0 


— 


, 


191, 192 


„ 


•» 


.. 


dl HCl 


— 


— 


— 


1-0 


1-4 


5-0 


— 


1 


|>365 


„ 


R 




dl HCl 


3-35 


— 


— 


1-0 


2-4 


6-6 


— 




RT 


»• 




dl HCl 


2-7 


— 


— 


1-0 


1-3 


— 


— 


220 


CT 


t' 




dl HCl 


0-31 


0-20 


0-80 


10 


6-5 


6-5 


— 


1 




„ 






dl HCl 


0-48 


0-40 


1-4 


1-0 


4-6 


— 


— 


J 


CF 


M 




dl HCl 


519 


4-81 


5-61 


10 


2-2 


4.9 


10 


i 








oral 


dl HCl 


26-5 


21-5 


32-6 


1-0 


2-6 


2-5 


— 




^241 


„ 


R 




dl HCl 


514 


4-59 


5-76 


10 


2-8 


8-0 


28 






„ 


M 


mm 


dl HCl 


30 


2-9 


31 


1-0 


2-4 


— 


— 


246 


RT 


V 


mm 


dl,- 


1-2 


1-0 


1-4 


1-0 


1-9 


— 


4-1 


1 


1.270 


ET 


„ 


mm 


dl — 


11 


0-85 


1-42 


1-0 


2-1 


— 


2-7 




PIT 


” 


m 


dl HCl 


3-2 


2-5 


4-0 


1-0 


1-7 


6-9 


— 


335 



3 ;3-diphenylpropylamines 










RB 


R 


>> 


1, HCl 


10 


0-68 


1-32 


2-4 


30 


21 


24 


75 




— 


» 


» 


/, — 


— 


— 


— 


> 1 


— 


— 


— 


89, 61V 




CF 


M 


» 


/, HCl 


0-83 


0-82 


0-84 


1-9 


2-5 


12 


17 




138, 139, 
y 141-143, 




.. 


.. 


oral 


/, HCl 


80 


6-1 


10-5 


1-2 


0-49 


— 


— 


J 


286 








s.c. 


/, HCl 


1-85 


1-3 


2-6 


— 


3-5 


13 


— 


1 












/, HCl 


2-4 


1-9 


3-1 


— 


4-2 


12 


— 




J.232 








„ 


/, HCl 


2-8 


2-0 


40 


— 


4-5 


15 


— 










„ 




/, base 


2-3 


1-98 


2-67 


2-3 


5-0 


11 


23 


* 




RB 


R 




/, — 


2-0 


— 


— 


— 


50 


— 


— 


291 




RT 






/, HCl 


— 


— 


— 


1-6 


— 


— 


— 


361 




RB 






/, — 


11 


0-84 


1-43 


1-6 


2-1 


7-5 


12 


370 




ETO 


G 




h — 


1-3 


— 




— 


1-9 


5-9 


— 


367a 




RT 


R 




1, HCl 


1-02 


0-92 


112 


1-5 


2-1 


17 


— 


456-458, 


























480 


14.41 











HCl 


— 


— 


— 


— 


— 


0-5 


— 


28-30, 


























345, 346 


14.42 


PIT 


M 


s.c. 


H 3 PO 4 


— 


— 


— 


0-20 


0-28 


2-0 


— 


52 




RT 


R 


ff 


HCl 


— 


— 


— 


0-36 


0-49 


4-0 


— 


126 




CF 


M 




base 


14-3 


13-0 


15-7 


036 


0-80 


1-8 


3-7 


241 


14.43 


RT 


R 


ff 


HCl 


40 


3-34 


6-07 


0-65 


0-92 


— 


— 


18 




PIT 


M 


ff 


HCl 


— 




— 


0-50 


0-70 


5-0 


— 


52, 259 







R 


f 


HCl 


— 


— 


— 


0-5 


— 


— 


— 


89 




RT 


If 


<f 


HCl 


— 


— 


— 


0-64 


0-86 


7-0 


— 


126 




CF 


M 


ff 


HCl 


6-15 


5-77 


6-55 


0-84 


1-9 


4-0 


8-6 


241 




PIT 


R 


i.p. 


— 


2 


— 


— 


0-5 


— 


40 


— 


415, 416 




R 


G 


s.c. 


HCl 


15-0 


— 


— 


0-83 


— 


— 


— 


437 


14.44 


CF 


M 


s c. 


C.H ,04 


> 100 








< 0 05 


<011 


<0-25 


<0-53 


* 




PIT 


” 












0-10 


014 


10 




259 
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Table V — continued 



VO 

o 



Compound 
(Table IV) 


Method 


Animal 


Route 


Isomer, salt 


Potency ratios 
(mg/kg) 


Reference 






U.L. 


Me = 1 


Mo = 1 






14.45 


RT 


R 


s.c. 


HCl 











0-07 


0-10 


0-80 





126 




CF 


M 




base 


30-9 


24-1 


39-6 


0-17 


0-37 


0-82 


1-7 


241 




RT 


R 




HBr 


— 


— 


— 


0-07 


010 


0-81 


— 


350g 


14.48 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0-30 


0-42 


3-0 


— 


52 




— 


R 


„ 


— 


— 


— 


— 


0-12 


— 


— 


— 


89 




RT 




„ 


HBr 


— 


— 


— 


0-23 


0-31 


2-5 


— 


126 




CF 


M 


„ 


HBr 


10 


— 


— 


0-50 




4-0 


— 


191,192 




•> 


R 




HBr 


— 


— 


— 


0-33 




2'2 


— 






„ 


M 




HBr 


— 


— 


— 


0-52 




2-6 


— 






»» 


« 


»» 


HCl 


16-2 


14-5 


18-1 


0-32 




1-6 


3-3 


241 




PIT 


„ 




— 


— 


— 


— 


0-12 




1-3 


— 


259 




R 


G 


„ 


HNO, 


15-0 


— 


— 


0-83 




— 


— 


437 




RT 


R 




HBr 


— 


— 


— 


0-29 


0-40 


3-2 


— 


456, 457, 


























480 


14.49 


CF 


M 


s.c. 


dl, HBr li HaO 


17-2 


15-2 


19-4 


0-30 


0-66 


1-5 


3-1 


241 


14.50 


PIT 


M 


s.c. 


dl, — 


— 


— 


— 


0-75 


M 


7-5 


— 


52, 259 




— 


R 


»» 


dl, — 


— 


— 


— 


0-5 


— 





— 


89 




CF 


M 




dl, HCl 


6-82 


6-14 


7-57 


0-77 


1-7 


3-8 


7-8 


241 




PIT 


R 


i.p. 





2 








0-5 





4-0 








RB 


D 




— 


2 


— 


— 


0-5 


— 


5-0 





>415, 416 


14.52 


RT 


R 


s.c. 


HCl 


— 


— 


— 


0-14 


019 


1-5 


— 


126 


14.53 


RT 


R 


s.c. 


dl, HCl 


— 


— 


— 


0-14 


0-19 


1-5 


— 


12 




PIT 


M 




dl, HQ 


— 


— 


— 


0-09 


0-12 


0-88 


— 


52 




CF 




„ 


dl, base 


77-5 


53-8 


112 


0-07 


0-15 


0-33 


0-69 


241 




R 


G 




dl, HCI HjO 


500 


— 


— 


0-25 


— 


— 


— 


437 



3 :3-diphenylpropylamines 





















14.54 


RT 


R 


s.c. 


dl,— 


— 


— 


— 


1-8 


2-5 


20 


— 


12 








,, 


dl, HCl 


0-90 


oil 


1-0 


2-9 


4-1 


— 


— 


18 




PIT 


M 




dl, HCl 


— 


— 


— 


10 


7-1 


10 


— 


52 


! 


CF 






dl, HCl 


M3 


1-0 


1-3 


1-4 


1-9 


8-8 


13 


138, 141- 


























143 




PR 


R 




(U, HCl 


— 


— 1 


1 


— 


5-0 


— 


— 


176 




ET 


M 


„ 


dl, — 


— 


— 


— 


2-8 


3-6 


11 


— 


177a 




CT 


R 


i.v. 


dl, — 


005 


003 


007 


6-3 


40 


40 


— 


231 




CF 


M 


s.c. 


dl, HBr 


2-45 


215 


2-8 


2-1 


4-7 


10 


22 


1 


1 






,, 


oral 


dl, HBr 


15-2 


13-9 


16-6 


1-7 


4-5 


4-3 


— 




«41 






R 


S.C. 


dl, HBr 


2-3 


1-97 


2-69 


2-2 


6-2 


18 


62 


J 


I 




R- 


G 




dl, HCl 


125 


— 


— 


10 


— 


— 


— 


437 




CF 


M 


>> 


dl, HCl 


5-4 


4-6 


6-2 


M 


1-9 


50 


— 


1 


1 




PIT 


>> 




dl, HCl 


2-3 


0-8 


3-8 


1-4 


1-6 


6-0 


— 




U71 




RT 


R 


i.p. 


dl, HCl 


4-6 


2-3 


6-9 


1-0 


1-7 


60 


— 


J 


I 




» 




S.C. 


dl, HCl 


2-0 


— 


— 


10 


2-0 


— 


— 


508 


14.55 


RT 


R 


s.c. 


dl, base 


2 


— 


— 


— 


1 


— 


— 












oral 


dl, base 


8 


— 


— 


— 


1 


— 


— 








CF 


M 


S.C. 


dl, base 


>50 


— 


— 


— 


<0-2 


— 


— 












oral 


dl, base 


> 20 


— 


— 


— 


< 1-0 


— 


— 




>343 


14.56 


RT 




S.C. 


dl, HCl 


2 


— 


— 


— 


1 


— 


— 






»» 




oral 


dl, HCl 


4 


— 


— 


— 


2 


— 


— 








CF 




S.C. 


dl, HCl 


30 


— 


— 


— 


0-33 


— 


— 








„ 




oral 


dl, HCl 


> 20 


— 


— 


— 


< 1 


— 


— 






14.57 


— 




— 


base 


— 


— 


— 


— 


0 


— 


— 


I 


>106 




— 




— 


CH,I 


— 


— 


— 


— 


10 


— 


— 


J 


14.58 


RT 


R 


S.C. 


dl, HBr 


— 


— 


— 


0-44 


0-60 


4-8 


— 


350g 


14.59 


RT 


R 


s.c. 


dl, HBr 


— 


— 


— 


0-73 


10 


8-1 


— 


350g 


14.60 


— 


— 


— 


HCl 


— 


— 


— 


— 


— 


0-5 


— 


28-30 


14.61 


— 


R 


s.c. 


— 


— 


— 


— 


0-03 


— 


— 


— 


89 




RT 


” 


” 


base 


! 


1 


— 


0 


0 


0 


0 


126 



3 :3-diphenylpropylamines 


















Compound 
(Table IV) 


Method 


Animal 


Route 


Isomer, salt 


14.62 


RT 


R 


s.c. 


base 


14.63 


RT 


R 


s.c. 


base 


14.64 


CF 


M 


s.c. 


HCl 


14.65 


PRT 


R 


s.c. 


dl,W3r 




CF 


M 


„ 


dl, HCl 




RT 


R 




dl, HBr 


14.66 


PIT 


M 




dl, HCl 




CF 


„ 


■■ 


dl,— 




PRT 


R 




dl, HCl 




CF 


M 




dl, HBr 




RT 


R 


„ 


dl, HCl 


14.67 


RT 


R 


s.c. 


HCl 




CF 


M 


JJ 


base 


14.68 


— 


— 


— 


base 




— 


M 


i.v. 


succinate 


14.69 


RT 


R 


s.c. 


base 




CF 


M 


,, 


base 


14.70 


CF 


M 


s.c. 


HCl 


14.71 


RT 


R 


s.c. 


base 


14.72 


CF 


M 


s.c. 


C,H ,04 


14.73 


— 


— 


— 


— 


14.74 


— 


— 


— 


— 


14.75 


PIT 


M 


s.c. 


HCl 




RT 


R 


« 


base 



A A 



Table V — continued 



Potency ratios 
(mg/kg) 




41 

76 

41 

50f, g 
52 

41-143 

76 

41 

35g 

26 

41 

06 

69 

26 



3 :3-diphenylpropylamines 





















14.76 


— 


— 


— 


base 


— 


— 





< 1 


— 


— 


— 


51 


14.77 


RT 


R 


s.c. 


base 


— 


— 


— 


< 0 03 


< 0-04 


< 0-33 


— 


126 


14,78 


CF 


M 


s.c. 


base 


> 100 


— 


— 


<005 


<011 


<0-25 


<0*53 


* 


14.82 


PIT 


M 


s.c. 


base 


— 


— 


— 


0-04 


005 


0-37 


— 


52, 259 




RT 


R 


„ 


base 


— 


— 


— 


0-06 


008 


0-66 


— 


126 










HI 


— 


— 


— 


0 


0 


0 


— 




14.83 


RT 


R 


s.c. 


dl, HCl 


— 


— 


— 


0 


0 


0 


— 


U80 


14.84 


RT 


R 


s.c. 


dl, HBr 


— 


— 


— 


007 


0-10 


0-81 


— 


J 


14.85 


RT 


R 


s.c. 


HCl 


— 


— 


— 


009 


0-12 


1-0 


— 


126 


14.86 


PIT 


M 


s.c. 


— 


— 


— 


— 


0 


0 


0 


— 


259 


14.87 


PIT 


M 


s.c. 


— 


— 


— 


— 


0-02 


003 


0-20 


— 


259 




RT 


R 




HBr 


— 


— 


— 


013 


0-18 


1-5 


— 


480 


14.88 


RT 


R 


s.c. 


dl, HBr 


— 


— 


— 


018 


0-25 


2-1 


— 


}350g 


14.89 


RT 


R 


s.c. 


dl, HNO3 


— 


— 


— 


0 


0 


0 


— 


14.90 


CF 


M 


s.c. 


HCl 


> 100 


— 


— 


<005 


<011 


<0-25 


<0*53 


* 


14.91 


RT 


R 


s.c. 


HBr 


— 


— 


— 


0 


0 


0 


— 




14.92 


RT 


R 


s.c. 


HBr 


— 


— 


— 


0 


0 


0 


— 


U80 


14.93 


RT 


R 


s.c. 


HNOs 


— 


— 


— 


0 


0 


0 


— 


j 


14.94 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0-03 


0-04 


0-25 


— 


52 




» 


»» 


„ 


— 


— 


— 


— 


0-20 


0-28 


2-0 


— 


259 


14.95 


RT 


R 


s.c. 


dl, HCl 


— 


— 


— 


004 


005 


0-40 


— 


480 


14.96 


PIT 


M 


s.c. 


Ha 


— 


— 


— 


0-20 


0-28 


2-0 


— 


52, 259 


14.97 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


< 0 02 




< 0-20 


— 


14.98 


RT 


R 


s.c. 


dl, HBr 


— 


— 


— 


0 


0 


0 


— 


480 


14.99 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


< 0 02 


< 0-03 


< 0-20 


— 


1»52, 259 


14.100 


PIT 


M 


s.c. 


— 


— 


— 


— 


002 


0-03 


0-20 


— 




RT 


R 


»» 


HBr 


— 


— 


— 


009 


0-12 


10 


— 


1-480 


14.101 


RT 


R 


s.c. 


dl, HCl 


— 


— 


— 


<007 


<010 


<0-81 


— 


14.102 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0 


0 


0 


— 


52 


14.103 


PIT 


M 


s.c. 


HCl 


— 


— 


— 


0-25 


0-38 


2-5 


— 


259 


15.1 


— 


R 


s.c. 




— 


— 


— 


0 


— 


— 


_ 


89 



VO 

u> 



3 :3-diphenylpropylamines 








Table V — continued 



VO 

4 ^ 









1 

1 








Potency ratios 






















(mg/kg) 










6 cC 

r9 H 


Method 


Animal 


Route 


Isomer, salt 
















Reference 






































L.L. 


U.L. 


Me = 1 


Mo = 1 


Pe = 1 


Cod = 1 




15.2 


RT 


R 


i 

s.c. 


HCl 





— 


' 


<0-2 










J.534 


15.3 


RT 


— 


— 


HCl 


— 


— 




0-2 




— 




15.4 


PIT 


M 


sx. 


HCl 


— 


— 


1 


0-30 


0-43 


3-0 




52 


16.1 


RT 


R 


— 


HCl 


— 


— 


: 


— 


— 


1-0 






16.2 


RT 


R 


— 


HCl 


— 


— 


— 


— 


' 


10 




>260 


16.3 


RT 


R 


— 


HCl 


— 


— 


— 


— ! 


— 


1-0 




16.4 


RT 


R 


sx. 


HCl 


— 


— 


— 


10 


— 


— 








»» 


»» 

»» 


it 


d,— 

1,- 


Z 


z 




OT 

1-8 








\ 23, 24 




CF 


M 


„ 


1, HCl 


1-33 


1-2 


1-4 


1-2 


1-6 


7-4 


10-7 


138 


16.5 


RT 


R 


— 


HCl 


— 


— 


— 


— 


— 


1-0 


— 


1 


16.6 


RT 


R 


— 


HCl 


— 


— 


— 


— 


— 


1-0 


— 


Y260 


16.7, 


RT 


R 


— 


HCl 


— 


— 


— 


10 


— 


— 


— 


j 


16.13 


RT 


R 


— i 


HCl 


— 


— 


— 


— 


— 


0-0 





>260 


16.14 


RT 


R 


— 


HCl 


— 


— 


— 


— 


— 


00 




17.1 


— 


R 


s.c. 


— 


— 


— 


— 


0 


— 


— 




89 


17.2 


R 


G 


s.c. 


HCl 


600 


! 


— 


0-21 


— 


— 


— 


437 


17.3 


— 


R 


S.C. 1 


— 


— 


— 




0-03 


— 


— 


— 


1 


17.4 


— 


R 


s.c. 


— 


— 


— 




0 


— 


— 


— 


> 89 


17.5 


1 


R 


s.c. 


— 


1 


— 


— 


0 


— 


— 


— 


j 


17.6 


CF 


M 


sx. 


— 


— 


— 


— 


<005 


— 


— 


— 


}S9 


20.3 


CF 


M 


s.c. 


— 


1 


— 


— 


0-05 


— 


— 


1 



* Unpublished data from this laboratory 



3 :3-diphenylpropylamines 



















Table VI 



Compound No. 
(Table IV) 


Dissociation 

VKa 


Refraction 


Optical rotation 


Solvent 


Concentration 


References 


e 

CC) 


no 


Base or salt 


[M] 


Mi) 


t° 

(°C) 


1.1 


9-40 





IjHH 











— 


— 


— 


28-30 


1.4 


— 


— 




rf-base 


- 167-7 


- 66-2 


20 


CgHi 2 


4-8 






— 


— 




d-hzse 


- 127-4 


- 50-3 


— 


CsH, 


4-7 






— 


— 




d-hzse 


-f 30-4 


4- 12-0 


— 


CjHsOH 


3-4 






— 


— 




d-RC\ 


-f 152-6 


-f 52-7 


— 


H^O 


1-0 






— 


— 


— 


/-HCl 


- 123-7 


- 42-7 


20 


H^O 


0-8 


> 25-27 




— 


— 


— 


d-nc\ 


-f 152-6 


^ 52-7 


19 


H^O 


1-0 






9-48 


— 


— 


d-nc\ 


— 


— 


— 


— 


— 


28-30 







— 


— 


(/-base 


- 168 


— 


19 


CeHx 2 


4-8 






— 


— 


— 


(/-base 


- 127 


— 


— 


CeHe 


4-7 









— 


— 


cZ-base 


-h 30-4 


— 


— 


C 2 H 5 OH 


3-4 






— 


— 


— 


d-nc\ 


+ 153 


— 


— 


H 2 O 


1-0 






— 




— 


/-HCl 


- 125-4 


- 43-3 


20 


H 2 O 


1-04 






— 




— 


«/-HCl 


-t- 124-8 


- 43-1 


— 


H^O 


0-53 




1.5 





20 


1-5661 








— 








— 


♦ 


1.6 


7-25 


— 


— 


— 


— 


— 


— 


— 


— 


28-30 


1.8 


— 


25 


1-5438 


— 


— 


— 


— 


— 


— 


92, 93 




— 


27 


1-5446 


— 


— 


— 


— 


— 


— 


185 




— 


20 


1-5456 


— 


— 


— 


— 


— 


— 


* 


1.9 


— 


25 


1-5528 


— 


— 


— 


— 


— 


— 


379 


1.10 


8-96 


— 


— 


— 


— 


— 


— 


— 


— 


28-30 


1.13 


6-90 


— 


— 


— 


— 


— 


— 


— 


— 


28-30 



3 ;3-diphenylpropylamines 










Table VI — continued 



Compound No. 
(Table IV) 


Dissociation 


! Refraction 


Optical rotation 


Solvent 


Concentration 


References 


(“C) 




Base or salt 


[Af| 


Md 




1.13 











(f-base 


+ 54-6 


-i- 18-5 


19-18 


C,HsOH 


1-0 


h 






— 


— 


— 


(f-base 


-L 123 


- 41-6 


— 


CsHe 


1-0 


1 






— 


— 


— 


i/-base 


- 145 


-1-49-0 


— 


CeHi 2 


1-0 


1 






— 


— 


— 


d-nc\ 


-96-6 


- 29-1 


— 


H,0 


1-0 


J 


i 


1.16 


— 


20 


1-5636 


— 


— 


1 

j 


— 


— 


— 




if 


1.18 


8-80 


— 


— 


— 


— 




— 


— 







28-30 


1.20 


— 


20 


1-5378 


— 


— 


— 


— 


— 







* 


1.22 


— 


20 


1-5559 


— 


— 


— 


— 


— 







if 


1.23 


— 




1-5618 


— 


— 


— 


— 


— 


— 




* 


2.4 











/-base 


- 87-5 


- 32-5 


24 


C 2 H 5 OH 


1-0 








i 


— 


— 


/-base 


- 110-7 


- 41-1 


24 


H.O-HCl 


2-27 


J 


> lU 




— 


— 


— 


/-base 


- 99 -1 


36-8 


20 


CgHig 


0-8 




23, 24 




— 


— 


— 


/-base 


-f- 87-8 


-1- 32-6 


20 


CeHs 


1-9 




1 




— 


1 


— 


/-base 


-73-5 


- 27-3 


20 


C.H 5 OH 


0-8 




y 23, 24 




— 


i 


— 


/-HCl 


— 137-9 


- 45 -1 


20 


HCI/H 2 O 


1-0 




1 




— 


— 


— 


/-base 


- 126-1 


- 46-8 


17 


0-08 NHCI/H 2 O 


1-0 




1 




— 


— 


— 


rf-base 


S- 126-6 


-T- 47-0 


17 


0-08 NHCl/HjO 


0-8 




y 25-27 




— 


— 


— 


rf-tartrate 


-i- 167-8 


- 40-0 


24 


H,0 


0-9 




1 




— 


— 


— 


/-base 


-f- 99 


— 


19 


CeHi 2 


0-8 








— 


— 


— 


1 


-f- 87-7 


— 


19 


CeHe 


1-9 








— 


— 


— 


— 


- 73-5 


— 


19 


C 2 H 5 OH 


0-8 


01 , oz 




— 


— 


— 


/-HCl 


-121 

1 


— 


19 


H 2 O 


1-0 


J 



3 :3-diphenylpropylamines 



















3.3 


— 


— 


— 


a-/-base 


- 61-3 


- 19-7 


20 


C 2 H 5 OH 95% 


1-4 








— 


— 


— 


a-/-HCl. i HaO 


- 34-3 


- 9-6 


20 


H 2 O 


2-9 








— 


— 


— 


a-<i-base 


4- 59-5 


-4- 19-1 


20 


C 2 H 5 OH 95% 


0-63 








— 


— 


— 


a-rf-HCl. i HjO 


-f 36 


-b 10-1 


20 


H 2 O 


1-9 




>316 




— 


— 


— 


jS-/-base 


-43-0 


- 13-8 


20 


C.HsOH 95% 


1-1 






— 


— 


— 


jS-/-HCl 


- 42-0 


- 13-5 


20 


H^O 


1-6 








— 


— 


— 


jS-rf-base 


+ 41-4 


-7- 13-3 


20 


C.HjOH 95% 


1-6 








— 


— 


— 


jS-rf-HCl 


-f 47 


- 13-5 


20 


H^O 


1-8 






3.4 


— 


— 


— 


|3-/-base 


- 554-4 


- 178 


20 


C 2 H 5 OH 95% 


1-04 


1 






— 


— 


— 


|9-/-HC1 


- 258-3 


- 74-2 


20 


H 2 O 


0-94 


1 


>139 




— 


— 


— 


fi-d-hzse 


.f 554-4 


-f 178 


20 


C.HsOH 95% 


0-63 


1 




— 


— 


— 


^-d-nc\ 


-f 257-1 


-b 73-9 


20 


HjO 


0-69 








— 


— 


— 


a-/-HCl 


- 118-3 


- 34 


25 


H 2 O 


0-30 


1 


!>361 




— 


— 


— 


a-d-nC\ 


-b 118-3 


-T- 34 


25 


HjO 


0-26 


J 


5.1 


8-31 


— 


— 


— 


— 


— 


— 


— 


— 


28-30 




— 


20 


1-5618 


— 


— 


— 


— 


— 


— 


♦ 


5.2 


7-90 


— 


— 


— 


— 


— 


— 


— 


— 


28-30 






— 


— 


/-base 


- 194-9 


- 70 


25 


C 2 H 5 OH 


1-5 










— 


— 


/-HCl 


- 236-2 


-75 


25 


H 2 O 


1-5 










— 


— 


c/-base 


+ 194-9 


70 


25 


C^HjOH 


1-5 




>284 






— 


— 


(/-HCl 


- 236-2 


- 75 


25 


HjO 


1-5 








— 


— 


/-bitartrate 


- 260-4 


- 45 


25 


H,0 


1-5 










— 


— 


(/-bitartrate 


-f 376-1 


-b 65 


25 


H^O 


1-5 


1 




i 


8-16 


— 


— 


— 


— 


— 


— 


— 


— 


313 






— 


— 


/-base 


- 189 


- 67-9 


20 


C 2 H 5 OH 


5 


* 






— 


— 


(/-base 


-b 183-2 


-b 65-8 


20 


C 2 H 5 OH abs. 


5 


* 






— 


— 


/-(/-tartrate 


- 157-7 


- 36-8 


20 


H 2 O 


1-5 


* 


5.3 




— 


! — 


/-base 


- 181-2 


- 65-1 


20 


CgHig 


0-9 













; 


/-base 


- 165-6 


- 59-5 


20 


CeHe 


0-8 




> 23, 24 






' 


— 


/-base 


- 141-1 


- 50-9 


20 


C2H5OH 


0-8 








— 


— 


/-HCl 


-b 18-9 


6 


20 


H2O 


50 







3 :3-diphenylpropylamines 





5.6 

5.9 



5.12 

5.13 
5.17 



5.27 

5.32 

5.33 
5.37 



— 


— 


— 


/-rf-tartrate 


-f 68-6 


-f 16 


20 


HaO 


— 






— 


— 


— 


rf-rf-tartrate 


-f 21-4 


-f 5 


20 


HaO 


— 















rf-HBr 


-f 18 


4- 5 


22 


C 2 H 5 OH 







-480 








— 


rf-HBr 


- 14-4 


- 4 


22 


HaO 







— 


— 


— 


rf-HNOs 


-f 17-1 


4- 5 


20 


C-aHsOH 


— 






— 


— 


— 


rf-HNOa 


- 20-5 


- 6 


20 


HaO 


— 






— 


— 


— 


/-base 


- 137-5 


- 49-4 


24 


QH 5 OH 


1-0 




>498, 499 


— 


— 


— 


rf-base 


+ 139-7 


4- 50-2 


23 


C.,HaOH 


1-0 




— 


— 


— 


/-base 


— 162 


- 58-2 


20 


CgHi 2 


5-0 


* 


— 


— 


— 


rf-base 


-f 170-6 


4- 61-3 


20 




5-0 


* 


— 


— 


— 


/-i/-tartrate HjO 


-}- 51-8 


4 - 11-6 


20 


HaO 


50 


* 


6-09 


— 


— 


— 


— 


— 




— 


— 


28-30 


— 


25 


1-549 


— 


— 


— 




— 


— 


235 


9-08 


— 


— 


— 


— 


— 




— 


— 


313 


— 


25 


1-5490 


— 


— 


— 




— 


— 


513, 514 


— 


25 


1-56 


— 


— 


— 




— 


— 


340 


8-07 


— 


— 


— 


— 


— 




— 


— 


28-30 


610 


— 


— 


— 


— 


— 




— 


— 


28-30 


— 


— 


— 


c/-base 


4 - 210-5 


4- 65-7 


20 


C,HjOH 


1-0 















c/-base 


-f- 154-1 


4- 48-1 


20 


CeHe 


0-97 




> 31, 32 








— 


c/-base 


-f 183-3 


4- 57-2 


20 


CeHia 


0-96 




— 


— 


— 


</-HCl 


- 5-3 


- 1-5 


19 


HaO 


1-0 






— 


25 


1-5538 


— 


— 


— 


— 


— 


— 




340 


7-54 








— 


— 


— 


— 


— 





28-30 


8-83 


— 


— 


— 


— 


— 


— 


— 


— 


313 


7-73 


— 


— 


— 


— 


— 


— 


— 


— 


28-30 


8-93 


— 


— 


— 


— 


— 


— 


— 


— 


313 


— 


20 


1-5394 


— 


— 


— 


— 


— 


— 


* 


— 


20 


1-54 


— 


— 


— 


— 


— 


— 


* 



VO 

VO 



5.38 



3 :3-diphenylpropylamines 









o 

o 



3 :3-diphenylpropylamines 























8.8 


10-59 


— 


— 


— 


— 


— 


— 


— 


— 


I 313 


10.2 


— 


— 


— 


/-HCl 


- 227-4 


- 63 


23 


CH 3 OH 


0-6 


1 






— 


— 


— 


/-CHaBr 


- 25-2 


- 6 


23 


CH 3 OH 


l-O 


j 


«41-342 




— 


— 


— 


rf-HCl 


-f 213 


4- 59 


23 


CH 3 OH 


l-O 






— 


— 


— 


rf-CHsBr 


-r 29-4 


-r 7 


23 


CH 3 OH 


l-O 


] 




10.41 


— 


— 


— 


rf-base 


1 - 74-6 


-f 25-5 


20 


CeHe 


5-0 


236-240 




— 


— 


— 


/-base 


- 76-9 


- 26-3 


20 


CsHe 


5-0 


* 




— 


— 


— 


/-base 


- 83-4 


- 28-5 


20 


HCIN 


5-0 


* 




— 


— 


— 


rf-base 


-f 46-8 


- 16 


20 


C 3 H 3 OH 


5-0 


* 




— 


— 


— 


rf-base 


-f 87-8 


-f 30 


20 


HC12N 


5-0 


* 




— 


— 


— 


£/-base-i/-tartrate 


-f 112-9 


+ 25-5 


20 


H 3 O 


5-0 


* 




— 


— 


— 


i/-base-i/-tartrate 


-i- 135 


+ 30-5 


20 


CH 3 OH 


5-0 


* 




— 


— 


— 


i//-base-i/-tartrate 


-f 28-8 


4- 6-5 


20 


CH 3 OH 


5-0 


* 


10.43 


— 


— 


— 


/-base 


- 114-4 


- 29-3 


20 


C 3 H 3 


5-0 


* 




— 


— 


— 


i/-base 


-I- 119-5 


4- 30-6 


20 


C 3 H 3 


5-0 


* 


11.4 


9-87 


— 


— 


— 


— 


— 


— 


— 


— 


313 


11.6 


— 


— 


— 


/-base 


- 163 


- 50 


20 


C 3 H 3 OH 


1-8 


1 






— 


— 


— 


/-base 


- 240 


- 73-8 


20 


CeHe 


I -8 




1 31, 32 







— 


— 


/-base 


- 278 


- 85-5 


20 


CgHi^ 


2-0 






— 


— 


— 


/-HCl 


- 135 


- 38 


20 


H 3 O 


l-l 


J 


1 




10-12 


— 


— 


— 


— 


— 


— 


— 


— 


313 




— 


— 


— 


/-HCl 


- 128 


- 38 


25 


H 3 O 


0-20 


1 


1.361 




— 


— 


— 


</-HCl 


+ 131-4 


4- 39 


25 


H,0 


0-26 


J 


11.9 


11-59 


— 


— 


— 


— 


— 


— 


— 


— 


313 


12.8 


— 


20 


1-5433 


— 


— 


— 


— 


— 


— 


352 


12.9 


— 


20 


1-5415 


— 


— 


— 


— 


— 


— 


352 


13.9 


— 


— 


— 


/3-/-base 


- 83-8 


- 23-7 


20 


C 3 H 3 OH 95% 


0-93 


•V 






— 


— 


— 


p-i-nci 


- 59-7 


- 15-3 


20 


H 3 O 


I -2 








— 


— 


— 


jS-rf-base 


+ 88-4 


4- 25 


20 


C3H30H95% 


0-32 




>316 




— 


— 


— 


/3-rf-HCl 


-f- 66-3 


4- 17 


20 


H 3 O 


I -06 






— 


— 


i 


a-Z-HCLHaO 


- 81-8 


- 20-5 


20 


H. 3 O 


1-7 








— 


— 


— 


a-rf-HCl 


83-8 


4- 21-5 


20 


H 3 O 


1-3 
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Table VI — continued 



Compound No. 
(Table IV) 


Dissociation 

VKa 


Refraction 


Optical rotation 


Solvent 


Concentration 


References 


C 

(“Q 




Base or salt 


[M] 


1 

[“b 


t° 

(°C) 


13.10 


— 








/9-/-base 


- 323-4 


- 91-5 


20 


C 2 H 5 OH 


0-46 








— 


— 


— 


/J-Z-HCLHsO 


- 186-3 


- 46-7 


20 


HjO 


0-75 


1 






— 


1 


— 


/3-iZ-base 


-L 320-6 


- 90-7 


20 


CjHsOH 


0-43 








— 


— 


— 


/3-cZ-HCl.HjO 


+ 188-3 


- 47-2 


20 


H>0 


0-89 


J 






— 


— 


— 


a-/-HCl 


- 230-1 


- 59 


25 


H 2 O 


0-23 


1 






— 


— 


— 


a-cZ-HCl 


-^ 222-3 


- 57 


25 


H>0 


0-26 


1 




14.31 


9-53 


— 


— 


— 


— 


— 


— 


— 




1 


313 


14 38 


9-23 


— 


— 


— 


— 


— 


— 


— 






28-30 




— 


20 


1-5609 


— 


— 




— 


— 






* 


14.39 


— 


— 


— 


/-HCl.H^O 


- 319-4 


- 90 


25 


CH 3 OH 


1-0 


1 


1 




— 


— 


— 


d-HCl.HjO 


- 319-4 


- 90 


25 


CH 3 OH 


1-0 




«21 




— 


— 


— 


O 2 -benzoyl- 


- 363-4 


- 60 


25 


CH 3 OH 


1-0 


J 


1 










/-glutamate 


















— 


25 


1-5575 


/-base 


-61-9 


- 20 


25 


C 3 H 3 OH 


1-5 








— 


— 


— 


d-base 


-65 


- 21 


25 


C 3 H 5 OH 


1-5 








— 


— 


— 


/-HCl 


- 242-1 


- 70 


25 


H 3 O 


1-5 








— 


— 


— 


d-HCl 


- 228-3 


- 66 


25 


H>0 


1-5 








— 


— 


— 


/-bitartrate 


- 268-2 


- 44 


25 


H 3 O 


1-5 








— 


— 


— 


d-bitartrate 


- 365-8 


- 60 


25 


H,0 


1-5 








— 


26 


1-5565-75 


— 


— 


— 


— 


— 


— 




308 




9-53 


— 


— 


' 


— 


— 


— 


— 


— 




313 




— 


— 


— 


/-HBr 


- 230-3 


- 59 


25 


H 3 O 


1-5 


1 






— 


— 


— 


/-HCl 


- 242-1 


- 70 


25 


H 2 O 


1-6 


1 1 


i»526-529 




— 


— 


— 


/-d-bitartrate 


- 262-1 


— 43 


25 


HjO 


1-7 


J 


1 
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+ 228-3 

- 106-4 

- 74-3 

- 80-4 

- 432-4 

- 106 

- 74-2 

- 80-4 

- 386 

- 106-4 

- 74-3 

- 85-1 

- 484-8 

- 432-4 

- 92-5 

- 442-1 

- 388 

- 91-31 
4- 441-1 
+ 120-9 






526-529 



64-6 

- 34-4 

- 24 

- 26 
- 125 



25 

20 

20 

20 

20 



CgHi2 

CgHs 

CjHgOH 



HgO 



1-2 

1-3 

1-5 

1-5 



— 


19 


— 


19 


— 


19 


— 


19 


- 34-4 


20 


- 24 


20 


- 27-5 


20 


- 79-6 


20 


- 7 - 125 


24 


- 29-9 


22 


- 127-8 


28 


- 84-4 


26 


+ 29-51 


26 


-r 127-5 


28 


+ 26-32 


26 


- 127 


23 


-4- 127 


23 


- 26 


25 


- 125 


25 


- 85 


25 


- 26 


25 


-125 


25 


104 


25 



CgHi2 

CgHg 

C 2 H 5 OH 

HjO 

CeHi2 

CgHg 

C.HgOH 



C2H5OH abs. 

HjO 

HjO 

C2H5OH 

HjO 

H 2 O 

HjO 

H 2 O 

CgHgOH 

HjO 

H,0 

C2H5OH 

H 2 O 

H 2 O 



1-2 

1-3 

1-5 

1-5 

1-2 

1-3 

1-2 



2- 7 

3- 0 
3-0 

7 

3-0 

30 

1-0 

1-0 

1-5 

1-5 

1-5 

1-5 

1-5 

1-5 



j> 23, 24 
28-30 

I 31, 32 
j> 46 



y 68 




«84 



- 80-6 









313 

328-330 



o 
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— 


— 


— 


rf-base 


-f 179 


— 


19 


CeHe 


0-8 




I 




— 


— 


— 


rf-base 


-f 247 


— 


19 


CgHi2 


0-8 




«1, 32 




— 


— 


— 


rf-HCl 


-f 345 


+ 78 


19-20 


H^O 


0-8 0-9 




J 




— 


— 


— 


/-HCl 


- 329-8 


- 85 


20 


H^O 


? 


150, 151 




— 


— 


— 


/-HCl 


-f 329-8 


- 85 


20 


H^O 


? 


207-209 




7-70 


— 


— 


— 


— 


— 


— 


— 


— 


313 


14.57 


— 


15 


1-5716 


— 


— 


— 


— 


— 


— 


106 


14.64 


— 


20 


1-5655 


— 


— 


— 


— 


— 


— 


* 


14.65 


9-40 


— 


— 


— 


— 


— 


— 


— 


— 


313 


14.66 


8-58 




— 


— 


— 


— 


— 


— 


— 


28-30 




— 




— 


/-HBr 


- 421-8 


- 98 


20 


H,0 


7 








— 




— 


rf-HBr 


-f 421-8 


+ 98 


20 


H^O 


? 


J 






— 




— 


/-HBr 


- 421-8 


- 98 


20 


H^O 


? 


207-209 




10-35 




— 


— 


— 


— 


— 


— 


— 


313 


14.69 


— 


20 


1-5386 


— 


— 


— 


I 


— 


— 


* 


14.78 


— 


20 


1-5330 


— 


— 


— 


— 


— 


— 


* 


15.2 


— 


— 


— 


/-HCl 


- 474-3 


- 149-2 


24 


HjO 


1-0 


522-524 


15.3 


— 


— 


— 


/-HCl 


- 89 


- 28 


25 


H^O 


1-0 


1 


1*522-524 




— 


— 


— 


cZ-HCl 


-f 91-5 


+ 28-8 


24 


H^O 


1-0 


J 






— 


— 


— 


/-HCl 


- 89 


- 28 


25 


H^O 


1-0 


525 




— 


— 


— 


/-HCl 


- 89 


- 28 


25 


H^O 


1-0 


p 






— 


— 


— 


(/-base 


-1- 227-3 


+ 80-8 


25 


C^H.OH 


1-6 




^ jzd— j/y 


16.4 











/-base 


+ 41-5 


+ 12 


20 


CH3-CO-CH3 


2-0 


p 






— 


— 


— 


/-base 




0 


20 


C^H.OH 


2-0 


I 


23,24 




— 


— 


— 


/-HCl 


- 120-7 


- 31-6 


20 


H2O/HCI 


5-0 


I 






— 


— 


— 


/-base 


+ 41-5 


+ 12 


27 


CH3-CO-CH3 


2-0 








— 


— 


— 


/-base 


i 


0 


27 


C2H5OH 


2-0 








— 


— 


— 


/-base 




- 31-6 


27 


H2O/HCI 


5-0 




I462 




— 


— 


— 


/-HCl 


- 124-5 


- 32-6 


27 


H3O 


1-5 


j 






— 


— 


— 


/-HCl 


- 139 


- 36-4 


27 


H3O 


5-0 
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Dissociation 




* Unpublished data from this laboratory. 
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Continued from p. 13 

(e) Degradation of methadols (I : R = CHOH alk) in boiling alkaline 
solution 

(f) Hydrogenolysis of the carbon-sulphur bond of basic sulphones 
(I : R = SOgCaHs) with Raney nickel in boiling ethanol 0«). 

The basis of the twenty-six known 3 :3-diphenylpropylamines listed in 
Table IV are stable oils or low melting solids (Tables IV and VII). They are 
readily distilled under reduced pressure (between 110° and 180°C at 1 mm 
Hg) without decomposition. The chemical reactivity of these compounds is 
limited. They have not been used as intermediates. 

The melting points of the hydrochlorides and of the methyl iodides of 
several of these bases have repeatedly been reported upon. Agreement 
among different authors is satisfactory in most cases. In Table VII the most 
important of these data are summarized, by listing highest melting point 
ranges which are in agreement with the majority of the reported figures. 

Structural changes have a greater but similar influence on the melting 
points of the hydrochlorides than on the melting points of the methyl iodide 
salts. Among the unbranched dialkyl-amino derivatives the melting points 
of both salts decrease when the alkyl groups are lengthened (CH 3 > CgHj > 
C3H7 > C4H9). Introduction of a methyl group in a-position increases 
and in | 8 -position decreases the melting point of the hydrochloride salt of 
the resulting racemate. 

Dissociation constants, refraction indices and optical rotations are listed 
in Table VI. 

According to Beckett the dimethylamino derivatives of type I (R = H) 
are stronger bases than the corresponding piperidines and much stronger 
than the morpholines. Methyl-branching in ;S-position has a relatively 
small inconstant effect on basic strength (Chapter 20). 

The most reliable values for the reported molecular opticcil rotation 
values in various solvents are: 



1 ;R = H;a = 
NAA' 


n-J = CH, 

Isomer 


Base in 

C 0 H 12 


Base in 
C.H, 


Base in 
CaHjOH 


HClin 

H 2 O 


N(CHs), 


d* 


- 168 


- 127 


-1 30 


+ 125 


NtCHs), 


1 


— 


— 


— 


- 125 


morpholine 


rft 


+ 145 


! + 123 


+ 55 


- 97 



* The absolute configuration of this rf-isomer is related to d-(— )-alanine (Chapter 21). 
t The absolute configuration of this rf-isomer is related to L-(-|-)-alanine. 
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Table VII — Melting Points of Bases, Hydrochlorides and Methyl 
Iodides of 3;3-Diphenylpropylamines (I : R = H) 





a 




NAA' 


Isomer 


Melting point 
(°C) 


Base 


HCl 


CHsI 


1. 


H 


H 


N(CHs), 


— 


44 ± 2 (4)* 


170 ± 1 (5) 


179 :h 1 (4) 


2. 


CHs 


H 


N(CHs)s 


dl 


oil 


183 ± 1 (2) 


— 


3. 


H 


CHs 


N(CHs)s 


dl 


oil 


157 ± 3 (6) 


199 ± 3 (2) 


4. 


H 


CHs 


N(CHs)s 


d 


oil 


183 ± 1 (2) 


— 


5. 


H 


CHs 


N(CHs)s 


1 


oil 


182 ± 1 (2) 


— 


6. 


H 


H 


N(CsHs)s 


— 


oil 


144 ± 1 (6) 


161 ± 1 (3) 


7. 


H 


H 


N(CsH,)s 


— 


oil 


115 (2) 


~ 145 (2) 


8. 


H 


H 


N(iCsH,)s 


— 


oil 


176 (1) 


192 (1) 


9. 


H 


H 


NCC^HsIs 


— 


oil 


114 (1) 


143 (1) 


10. 


H 


H 


pyrrolid. 


— 


oil 


134 ± 1 (2) 


157 (4) 


11. 


H 


H 


piperid. 


— 


42 ± 1 (3) 


215 ± 1 (10) 


175 ± 2 (3) 


12. 


CHs 


H 


piperid. 


dl 


100 (1) 


214 ± 6 (4) 


— 


13. 


H 


CHs 


piperid. 


dl 


oil 


213 ± 1 (3) 


— 


14. 


H 


H 


morphoi. 


— 


oil 


207 ± 2 (6) 


163 (1) 


15. 


CHs 


H 


morphoi. 


dl 


oil 


229 (1) 


— 


16. 


H 


CHs 


morphoi. 


dl 


oil 


199 (2) 


— 


17. 


H 


H 


hexameth. 


— 


oil 


196 (1) 


177 (1) 


18. 


H 


H 


heptameth. 


— 


oil 


165 (1) 


173 (1) 


19. 


CHs 


H 


heptameth. 


dl 


oil 


196 (1) 


— 



* Number of reported melting points on which estimate is based (Table IV). 



All known 3:3-diphenylpropylamines of type I (R = H) are devoid of 
pronounced analgesic activity in mice and rats (Table V, compounds (1.1) to 
(1.25)). Compound (1.4) (Table V), the degradation product of methadone, 
is said to be one-third as active as codeine <““1 This activity is entirely 
due to the laevo-isomer (two-thirds codeine), the dextro-isomer being 
inactive The active isomer is stereochemically related to L-(-|-)-alanine 
and the analgesically inactive dextro-isomer of methadone. 

Compound (1.10) (I : R = H; a = ^ = H; NAA' = piperidine; HCl), 
one of the ingredients of the German specialty Aspasan*, possesses weak 
antispasmodic, antihistaminic, parasympatholytic, antinicotinic and local 
anaesthetic properties. 

Replacement of the piperidino group by other amino groups and branching 
of the side chain as a rule decreases most of these properties (Janssen, 1956; 
White, 1951). 

W:W'-diiJopropyl-3:3-diphenylpropylamine HCl however (R253, 
compound (1.20)), a constituent of Bilagol* Eupharma, is the most active 
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antispasmodic and antinicotinic agent of this series (Janssen, 1956, un- 
published results). 

Quatemization with methyl hahdes as a rule increases parasympatholytic 
activity, and decreases all other activities (23«-24o, soo) most active 

quaternary salts of this series, i.e. the methyl halides of compounds (1.16), 
(1.20) and (1.22), are about half as active as atropine (unpublished results). 




The weak antihistaminic properties of some tertiary amines of type [3.1] 
become extremely pronounced among chemically related compounds (e.g. 
prophenpyridamine, [3.2]) in which one phenyl group is replaced by a hetero- 
cyclic ring ( 236 — 240 , 273 a, 293a)^ 




The related dithienylbutylamines are moderately active analgesics 

176a, 236-240) 




CHAPTER IV 



Tertiary Alcohols 
(I:R^OH) 



The twenty-one basic tertiary alcohols I (R = OH), listed in Table IV, were 
prepared by one or several of the following eight methods of synthesis ; 






CH N 



4 1 



\ CH CH N 
/ I I \ / 

alk 0 a A 

42 






SO2C2H0 
C CH2 ClIjN^ 



/As 



Tignard 




I 43 



V 

Hal a’ ‘ 

4 4 







^ -c O-CHjCHjN^ 



45 



CHj 

CH, 



/ \ 





Grignard 

/ 


/HjO 




OH 

1 

— C- CH 


ij:h n jjNAA 

^ \ 


(\ 


OH 

i 

C CH CH 2 

K \x 


U 


I(R=0H) \ 


Hal "A 


1 4*10 




LlAlHi \ 




L 1 AIH 4 


0\ / 
V\ 

1 




,I^A’ 

0 




C 0 

1 


CH2 CHj N 

\a’-'' 


C CH CHj-NHalk 


C I) 




( 


^ j 49 




^ L 1 AIH 4 










OH 



/ \ C CH CONH alk HjNalk 






OH 

C CH COOCzHb 
4'’ 



L" “ 

(a) Methods 1 and 2 : Grignard reactions 
All hsted compounds are easily prepared by reaction of a phenylmagnesium 
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halide with a Mannich base [4.1] (30-50 per cent yields) or with a basic 
propionate [4.2] (up to 90 per cent yields) 119-122, 236-240, 378) 

Qy) Method 3 

Basic sulphones [4.3] are unstable in aqueous solution. They are slowly 
hydrolysed, even at room temperature, into the amino alcohols I (R = OH) 
(Chapter 19). 

(c) Method 4 

According to Wittig a quaternary salt of an aminoacetophenone [4.4] 
reacts with phenyl lithium to yield a tertiary alcohol I (R = OH) by Stevens- 
Sommelet rearrangement. 

{d) Methods 5 and 6 

Diphenhydramine [4.5] is converted to 1 :l-diphenyl-3:3-dimethylamino- 
propanol 'when treated with sodium and the basic amido ethers [4.6] undergo 
transformation to I (R = OH) when reduced with LiAlH 4 

(e) Methods 7 and 8 {unpublished results') 

Method 7 involves conversion of the Reformatsky esters [4.7] via the 
methyl amides [4.8] and the amino alcohols [4.9], obtained by LiAlH 4 
reduction of [4.8]. Treatment of [4.9] with alkyl halides or dihalides yields 
quaternary salts of I (R = OH). 




Method 8 goes through L1A1H4 reduction of the same Reformatsky esters 
[4.7] to the glycols [4.10: X = OH] and reaction of the /-tosylates [4.10: 
X = O — Ts] or the a mi no halides [4.10: X = halogen] with secondary 
or tertiary amines. These amino halides are also available from the halo- 
genated ketones CoHjCOCH a CHg.hal with phenyl magnesium halide or 
phenyl lithium (unpublished results). Amino alcohols related to tricyclo3.mo\ 
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were prepared by Harfenist and Magnien in a similar way, starting from 
phenylcjc/ohexyl ketone. Both routes are of interest for preparing amino 
alcohols of type I (R = OH) containing substituents in NAA' which react 
with Grignard reagents. 

Most hydrochlorides of the basic tertiary alcohols I (R = OH) are stable 
in neutral aqueous solution, but are readily dehydrated in acid solution, 
Adamson reports quantitative yields of [4.12] (a = /S H) when un- 
branched alcohols I (R = OH; a = /S = H) are refluxed during 30 min in a 
mixture of 30 parts of concentrated HCl and 100 parts of glacial acetic acid. 

The hydroxyl group in branched alcohols having a methyl group in 
a-position (I : R = OH; a = CH 3 ; /S = H) is sterically hindered. Such 
alcohols require very drastic treatment for dehydration. Thionyl chloride 
may be used for this purpose but in some instances the isolated 

products were identified as the hydrochloride of an amino chloride [4.11] 
or as the unusual product of aniotropic degradation [4.13: a = CH 3 ]. 



Table VIII — Melting Points of Bases, Hydrochlorides and 
Methyl Iodides of Basic Alcohols I (R = OH) 



Structure 


Base 


HCl 


CHjI 


a 




NAA' 


Isomer 


m.p. 

ec) 


n* 


m.p. 

("Q 


n 


m.p. 

(°Q 


n 


H 


H 


N(CH3)3 





166 ± 2 




204 ± 1 




245 


1 


CH3 


H 


N(CHs)3 


dl 


93 ± 1 




240 ± 2 




— 


— 


H 


CH3 


N(CH3)3 


dl 


124 db 2 




207 db 2 




249 


1 


H 


CH3 


N(CHs)3 


d 


150 


1 


— 


— 


— 


— 


H 


CH3 


N(CH3)3 


1 


150 i 2 




— 


— 


— 


— 


H 


H 


N(C3H3), 


— 


52 ±2 




202 ± 2 


3 


197 ± 3 


2 


CHs 


H 


N(C3H3)3 


dl 


78 


1 


184 


1 


— 


— 


H 


CH3 


N(QH3)3 


dl 


55 


1 


199 


1 


— 


— 


H 


H 


N(C3H,)3 


— 


53 ± 1 


2 


161 


1 


183 


1 


H 


H 


N(C4H„)3 


— 


42 


1 


109-159 


2 


— 


— 


H 


H 


pyrrolid. 


— 


172 db 1 




191 


1 


208 ± 2 


2 


H 


H 


piperid. 


— 


119 ± 2 




214-238 


6 


218 ± 4 


2 


CHs 


H 


piperid. 


dl 


120 ± 5 




216-266 


3 


— 


— 


H 


CH3 


piperid. 


dl 


81 ± 6 




213-234 


2 


— 


— 


H 


H 


hexameth. 


— 


81 


1 


— 


— 


225 


1 


H 


H 


morphol. 


— 


106 ± 1 


5 


229 ± 2 


3 


203 ± 1 


2 


CHs 


H 


morphol. 


dl 


122 ± 1 


1 


205 


1 







* Number of reported melting points (Table IV) on which the listed melting point range! 
are based. 
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Tertiary alcohols derived from diphenylcarbinol (I; R = OH) are, as 
expected, difficult to acylate. Their esters are readily hydrolysed in aqueous 
solution (Chapter XIV). 

According to Kawabata amino alcohols I (R = OH) are useful 
intermediates for the preparation of the basic nitriles I (R = CN). This 
author describes the conversion of the amino chlorides I (R = Cl), prepared 
from the alcohols with thionyl chlorides, using KCN. Attempts to repeat 
these experiments in this laboratory were unsuccessful (unpubhshed results). 

Conversion of the amino alcohols I (R = OH) to the simple diphenyl- 
propylamines I (R = H) in one or in two steps was described in Chapter III. 

The bases of the amino alcohols I (R = OH) are, as a rule, crystalline 
solids. They form crystalline hydrochlorides and methiodides. They can be 
distilled only at extremely low pressures. The agreement among melting 
points, recorded by different authors for the same substance, is often very 
poor (Tables IV and VIII). Many of the described compounds must have 
been impure. Contamination with the products of dehydration [4.12] is 
very likely to have occurred in at least some cases. 

Among the unbranched alcohols derived from “open” dialkylamines 
(I; R = OH; a = = H), lengthening of the alkyl-groups results in a 

progressive decrease of all melting points. 

The influence of side chain branching on the melting points is irregular. 

The laevo-isomer of 1 :l-diphenyl-3-dimethylamino-butanol was prepared 
by Archer and by Beckett absolute configuration is 

similar to the configuration of d-(— )-alanine. The best available 
values for this isomer are as follows; 

base in cyc/ohexane [M] = + 99 

base in benzene [M] = 88 

base in ethanol [M] = — 80 i 10 

HCl in water [M\ = — 125 ± 15 

None of the known amino alcohols (I : R = OH) has analgesic activity in 
mice and rats (Table V). 

Most of them, however, present some degree of atropine-like activity 

116-122, 236-240, 2B9, 280-282, SOO) 

This property is especially pronounced among the unbranched alcohols 
(a = yS = H) derived from cyclic amines of the type N(CH 2 )„ (n > 4). 
Quatemization with methyl halides as a rule increases the potency of the 
bases, while alkyl halides with more than two carbon atoms produce pro- 
gressively less and less active quaternary salts < 230 - 240 , soo) 

The most potent compounds are about as active as atropine. 
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It should be noted that the alcohols I (R — OH) are chemically and 
pharmacologically closely related to the trihexyphenidyl group of para- 
sympatholytic and nicotinolytic compounds. 

Trihexyphenidyl itself, tricycloamol, tridihexethide, cycrimine and 
Akineton * are all obtained by substitution of one phenyl group by various 
cjc/o-alkyl groups. 

1 :l-Diphenyl-3-piperidino-propanol HCl (Parkiphen*) has been used to 
some extent in the treatment of Parkinson disease. 




CHAPTER V 



Secondary Alcohols 
(I : R ^ CHOH alk) 




(Methadol; R' = a « H; /? = CH»; NAA' = N(CH3)j) 

(iso Methadol: isomer: a = CH3) 

Basic secondary alcohols [5.2] are prepared by reduction of basic ketones of 
the methadone type [5.1]. 

According to BockmiJhl and Ehrhart unbranched ketones (a = /S = 
H) are easily reduced with Ni-Ha in ethanol (150°, 50-80 atm). This pro- 
cedure fails to reduce the branched ketones (a or jS = CHg). Ketones with a 
methyl group in |8-position were successfully reduced by these authors with 
sodium in boiling ethanol, propanol or isopropanol. 

Beckett and Linnell reduced 4:4-diphenyl-6-morpholino-hexan-3- 
on in 80-90 per cent yield with aluminium isopropoxide in boiling toluene. 
The reaction required 100 hr. 

According to Speeter et al. methadone is readily reduced to 

methadol by the use of Adams platinum oxide catalyst at 20°C and 55 lb 
pressure. At 60°C reduction of one phenyl group occurs. Palladium is 
unsuccessful. woMethadone was resistant to all attempts at catalytic hydro- 
genation. The morphohno analogues showed a similar behaviour. Lithium 
aluminium hydride, however, reduces all these compounds yielding, however, 
only one pure stereoisomer in nearly quantitative yield in all cases. The 
same isomer was also exclusively obtained by catalytic hydrogenation, as 
described above. 



US 
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May and Mosettig also obtained only one isomer of methadol (80 per 
cent yield) by hydrogenation of methadone with platinum oxide (CH3OH, 
20°C, 1 atm, 12-24 hr). Methadone was unaffected when subjected to 
hydrogenation with Raney nickel (20°C, 1 atm) or treated with aluminium 
iiopropoxide and sodium amalgam. It was not attacked in the Clemmensen 
reduction. When subjected to the Huang-Minlon modification of the 
Wolff-Kirchner reaction, 1 : 1-diphenyl-amino-propane was formed [I : R = 
H; a = = H; NAA' = N(CH3)2] by alkaline cleavage of the ethyl keto 

group. 

The same authors also studied the synthesis of womethadol [5.2 : R' = 
C2H5;a = CH3; = H; NAA' = N(CH3)2] by reduction of isomethadone, 
Unhke methadone, Aomethadone did not absorb hydrogen in the presence of 
platinum oxide, but both ketones were easily reduced with LiAlH4. In each 
instance only one stereoisomer was encountered. It was noted that alkaline 
cleavage of the ethyl keto group of Aomethadone did not proceed as readily 
as with methadone. 

The only one of the two possible diastereoisomeric methadols and iso- 
methadols obtained by catalytic reduction of methadone or Aomethadone 
{dl, d and /) using LiAlH4 are referred to as the a-isomers 

In order to obtain the /S-isomers of methadol, Eddy et al. 
reinvestigated the reduction of methadone with sodium propanol, previously 
described by Bockmuhl and Ehrhart (1949). With rfZ-methadone, the 
predominant product, isolated in 65 per cent yield, proved to be p-dl- 
methadol, concomitantly 10 per cent of a-(//-methadol was produced. 

Similar reaction of (/-methadone gave 40 per cent of /S-(/-methadol, from 
5 to 10 per cent of o-/-methadol and 5 per cent of /-l:l-diphenyl-3-dimethyl- 
aminobutane. 

Reaction of /-methadone gave /S-Z-methadol, a-/-methadol and (/-1:1- 
diphenyl-3-dimethylamino-butane in approximately the same yields. 

Similar studies were conducted by May and Eddy with dl-, d-, and 
/-/xomethadone. With LiAlH4 only a-isomers were obtained. With sodium 
and propanol as the reducing medium, /somethadone gave mixtures of from 
35 to 40 per cent of /S-Aomethadols and from 15 to 20 per cent of 
a-/5omethadols. 

Acylation of these “methadols” produces “acylmethadols”, described in 
Chapter XV. 

Attempts to prepare methadol ethers have not met with success. Methadol 
itself, when treated with excess dimethylsulphate in boihng ethyl acetate, 
rearranges to yield the tertiary alcohol [5.3] and its product of dehydration 
[5.4], which is also prepared from methanol with thionyl chloride under 
vigorous conditions 
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On reaction of methadol in ethyl acetate with either mesyl or tosyl chloride, 
a methochloride separates in 25 per cent yield, which is probably the salt of 
[5.5]. Hydrogenation of the olefinic material resulting from exhaustive 
methylation gives an isomer, which has probably structure [5.6] 




Easton and Fish investigated the pyrolitic decomposition of the 
methyl iodides of a-(//-methadol, a-dl-, a-d-, and a-/-womethadol and of 
a-6-dimethylamino-4:4-diphenyl-hexanol. It was found that a stereo- 
specific cyclization reaction of the methadols produces the corresponding 
isomers of the tetrahydrofurans [5.7]: 




As seen in Table IV, only eight methadols, not including the isomers, are 
known. All but one are derived from ethyl ketones. 

Some physical properties of all possible isomers of methadol and iso- 
methadol as well as the isomeric parent ketone from which they are derived 
are listed in Tables IV, VI and IX. 

Eddy and collaborators (Table V) investigated the analgesic activity of 
these isomers in mice (s.c.) with the following surprising results : 
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/ a,/-methadol (2-8)* 
/S,(3?-methadol (0-19) 

/ a,(3?-methadol (0-40) 

\ /S-/-methadol (1-3) 

{ a,(/-womethadol (0-16) 
/S,/-J5omethadol (0-17) 
f a-/-Komcthadol (0-11) 
\ /S-^/-^5omethadol (1.6) 



Table IX — Physical Properties and Analgesic Activity of Isomers 
OF Methadol and uoMethadol (see Tables IV, V and VI) 



Isomers 


Methadols 


woMethadols 


a,d 


/ 


(S, d 


/S,/ 


a, d 


a, / 


p,d 


ft/ 


Parent 


f methadone 


1 


d 


d 


/ 














ketone 


l^uomethadone 


— 


— 


— 


— 


d 


/ 


/ 


d 




f base in ethanol 


i 





H 554 


- 554 


V 60 


- 61 


H- 41 


-43 


\Ivl \ i) - 


(^HCl in water 


H 118 


- 118 


-t- 257 


-285 


h 36 


- 34 


f- 47 


-42 


Melting_^ 


fbase 








107 


106 


125 


126 


95 


94 


points 


\_HCi 


171 


171 


208 


208 


204 


204 


243 


243 


Anaigesic activity* 


0-40 


2-8 


019 


1-3 


0-16 


on 


1-6 


0-17 



* In mice, s.c. injection; potency ratios: 
pethidine = 1-0. 



The parent ketones have the following potencies : 
methadone : / = 12; d = 0-39 

I'jomethadone : / = 8-4; d = 0-20 
(Eddy et al., see Table V). 

The most active isomer, a,/-methadol, which is derived from the inactive 
ti-isomer of methadone, is more active than /S-/- methadol, prepared from the 
active /-methadone, These results were partly confirmed by Pohland 
and in this laboratory (Table V; potency ratios: (//-methadone = 1-0): 





Eddy 


Pohland 


Janssen 


a-(//-methadol 


008 


0-20 


0-14 


a-rf-methadol 


006 


0-03 


— 


a-/-methadol 


0-46 


0-40 


— 


/S-(//-methadol 


0-22 


— 


0-13 



methadone < 



ijomethadone ■( 
* Pethidine = 1, see Table IX. 



d (0-39)* 
[/( 12 ) 
d (0-20) 
[/(84) 
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In the wo-series, only the yS,J-isomer of isomethadol, derived from the 
active /-isomer of /iomethadone, shows significant activity. 

These results are obviously not in agreement with the hypothesis that all 
active analgesics have the same absolute configuration as d-(— )-alanine < 26 - 27 , 

Jl, 32) 

Further studies in this field are obviously desirable. Other than analgesic 
properties of the existing methadols arc unknown. The influence of struc- 
tural changes in the “alk”- and “NAA'-” portions of the general molecule 
[5.2] on the pharmacological properties has not yet been explored. The 
relation between absolute configuration of the isomers and pharmacological 
properties is of high theoretical interest. 




CHAPTER VI 



Primary Alcohols 
[I:R = (CH2)„-0H;/^=1,2, 3] 



V ^ c— CH— CH— N I 

\=/ I I I 




R = (CH )„0H 
N=l,2or3 






CHjCHjCHs-*- 

6-11 

CH=C(CN)j 

6-6 



-CHjCHjCHjOH 
6-8 

CHjCHjCOOH 
6-7 



COH- 

^64 



R=CN- 

6-1 



*-ch2 oh 

/V 

-COOH >-COO alkyl 

6-2 6-3 



R=CH2CH20C2Hs- 

6-9 



-CHjCHjOH 

6-10 



Seven basic primary alcohols of type I[R = (CH 2 )„ OH; n = 1, 2 and 3] 
are known (Table IV). 

Reduction of acids [6.2], esters [6.3] and aldehydes [6.4] to the primary 
alcohols [6.5] proceeds in good yields with a slight molar excess of LiAlH 
or NaBH 4 unpublished results). 

Aldehydes [6.4] are also converted to alcohols [6.5] by catalytic (Pt-H| 
760 mm Hg) hydrogenation 

A primary alcohol of type [6.10] was prepared by Sperber et al. (1953), 
Diphenylmethane reacted with 2-bromoethylethylether and KNHg in 
liquid ammonia (86 per cent) to yield 3 :3-diphenylpropylethylether, which 
was similarly converted to the basic ether [6.9] with dimethylaminoethyl"^ 
chloride. Treatment of [6.9] with 48 per cent HBr gave 95 per cent of the 
hydrobromide of the basic alcohol [6.10] [a = = H; NAA' = N(CH 3 )j], 

Perrine and May (1954) prepared the alcohol [6.8] [a = H; /S = CHaJ 
NAA' = N(CH 3 ) 2 ], starting from the aldehyde [6.8], which reacted with 
malononitrile to yield [6.6] (63 per cent). This nitrile was then successively 
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reduced (PtO-CHaOH-Hg, 760 mm Hg) and hydrolysed with 20 per cent 
HCl to yield the amino acid [6.7] (35-50 per cent). The methyl ester of this 
acid was reduced to the alcohol [6.8] with LiAlH 4 (87 per cent). 

The physical properties of these primary alcohols have not been investi- 
gated in detail. Only a few melting points were reported upon (Table IV). 

Esterification of the alcohols of type [6.5] will be discussed in Chapter XIX. 

The alcohol [6.10] [a = = H; NAA' = N(CH 3 ) 2 ] was converted by 

Sperber, Sherlock and Papa to 1 -methyl-4 :4-diphenylpiperidine [6.12]. 
Treatment of [6.10] with thionyl chloride gave the methochloride and with a 
large excess of 48 per cent HBr the methobromide of [6.12]. Sublimation 
in vacuo of both quaternary salts gave the base. 




With hydriodic acid the hydroxyl group of [6.8] is replaced by iodine 
(50 per cent). This iodide is reduced to the amine [6.11] with zinc and HCl 
(26 per cent), and easily cyclized to 1 :2-dimethyl-4:4-diphenylhexa- 
methylenimine methiodide 

None of these primary alcohols is known to possess analgesic or other 
pharmacological properties (Table V). 




CHAPTER VII 



Nitriles 

(I:R = CN) 



Basic nitriles [7.1 a, b, c] are important intermediates. Several methods of 
synthesis were studied in detail by many authors. 



CN 



/■\ I / ' 




7.1(a) tt = /) = H 
7.1(b) a ^ CH^; = H 
7.1(c) a = H; /) = CH 3 

The unbranched nitriles [7.1a] are conveniently prepared by condensation 
of diphenylacetonitrile with an aminoethylchloride CICH 2 CH 2 NAA' by 
means of condensation agents such as NaNH 2 , KNH 2 , LiNH 2 , Na, NaOH, 
CeHsNa, t-C 4 H 90 Na, etc., in boiling apolar solvents (benzene, toluene, 
xylene). This method, originally described by Eisleb gives nearly 
quantitative yields in suitable experimental conditions 

132, 234-240, 340 , 346, 346 , 360|1, 379, 480, 603, 604) 



Cl CH - CH, NAa’ 



CH, 



7-2 
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Basic propyl- and wopropylchlorides [7.2J and [7.3] were found to form 
quaternary salts [7.4]: 



CHy 



-CH^ 






CH2 A-' 



. Cl© 



7.4 

which react in similar conditions with diphenylacetonitrile after being re- 
arranged to a mixture of [7.2] and [7.3]. This explains the isolation from the 
reaction mixture of the isomeric basic nitriles [7.1b] and [7.1c]. The ratio of 
the isomers obtained varies with the nature of the basic group of the chloro- 
amine employed in the alkylation. Most methods of separation of these 
isomers are based on different solubilities of the bases or the hydrochlorides 

<12, 61, B2, 67, 87, 103, 106, 128, 129, 236-240, 3B0A, 369, 411, 456, 4B7, 480 , 603, 604) 




Halogenonitriles [7.5], [7.6] and [7. 1 1] react with secondary amines to yield 
the basic nitriles [7.1a], [7.1b] and [7.1c] respectively. The bromonitriles 
are more reactive than the chloronitriles. The reactivity of both halogeno- 
nitriles is considerably reduced after branching with a methyl group. 

Unbranched halogenonitriles [7.5] (hal = Cl, Br) are available through 
condensation of diphenylacetonitrile with 1 :2-dibromo- or 1 ;2-bromochloro- 
ethane by means of NaNHg or LiN,!!^ 230 - 240 ) 
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A similar condensation with the tosylate of l-chloro-propan-2-ol or with 
l-bromo-2-chloro-propane [7.11] (hal = Cl) yields the branched chloro- 
nitrile [7.6] (65 per cent) 

The bromo- or iodo-nitriles [7.11] (hal = Br or I) are obtained from [7.8] 
through HBr or HI addition 

Sodamide condensation of diphenylacetonitrile with bromoacetaldehyde 
diethylacetal gives [7.7], which is converted to the bromonitrile [7.11] by 
Grignard reaction followed by bromination 

The iminotetrahydrofuran derivative [7.9], from diphenylacetonitrile 
sodium and propylene oxide, is converted to [7.11] (hal = Cl or Br) on 
halogenation with PCI3 or PBrj, and on hydrolysis to the lactone [7.12], 
which is also obtainable from [7.8] 

Sodamide condensation of diphenylacetonitrile with iV-methyl-2-chlor- 
propylformamide yields [7.13], which is reduced to womethadonenitrile 
[7.15] <«28). 




7.IJ3. 



According to Ruschig and Schmitt this nitrile [7.15] is also available 
from the acetal [7.14] and methylformamide. Many other nitriles of type 
[7.1b] were prepared in this laboratory from [7.14] and various formylated 
secondary amines in 50-90 per cent yields (unpublished results). 



COOH 

I 

H— C NHCOH 

I 

CHj 



CHjOH 

H— C NHCH, *- H — 

CHj CH3 COH 






CH3 CH3 



7-16 



7-17 
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The following elegant synthesis of /-methadonenitrile, starting from d-(— )- 
alanine was devised by Beckett and Harper (— )-benzoyl-D-alanine was 

hydrolysed with HCl to d-(— )-alanine, which was formylated to D-(+)-i\T- 
formylalanine [7.16]. Reduction with LiAlH 4 gave (— )-2-methylamino- 
propan-l-ol [7.17]. Sodamide condensation of the formylated derivative of 
the product of chlorination of the alcohol [7.18] gave an oily isomer of 2:2- 
diphenyl-4-iV-methylformamido-valeronitrile, which gave /- or (— )-metha- 
done-nitrile [7.19] when reduced with formic acid. These reactions do not 
involve the asymmetric centre. 

The Kawabata-synthesis of unbranched nitriles [7.1a], which is unsuccess- 
ful in our hands, is described in Chapter IV. 




(c) R = CONS 

(d) R = NCO 

(e) R = N(CH,h 

(f) R = NHCHO 

In a recent Austrian patent the following new synthesis of methadone 
nitrile is described: starting from 2-methyl-4-cyano-4:4-diphenyl-butyric 
acid [7.20a], the acid chloride [7.20b] and the azide [7.20c] are prepared in 
quantitative yields. The azide is converted to the wocyanate [7.20d] when 
heated in boiling benzene (88 per cent) and then to methadonenitrile [7.20e] 
with formaldehyde and formic acid (65-5 per cent) or to the formyl-derivative 
[7.20f] with a formic- and acetic-anhydride mixture. On reduction with 
formaldehyde and formic acid [7.20e] is produced. The main objection 
against this elegant method is the involved synthesis of the acid [7.20a]. 

When heated with a large excess of thionyl chloride, primary amides of 
type I are dehydrated to basic nitriles [7.11] 

The unbranched nitriles [7.1a] derived from dialkylamines are oily bases. 
The melting points of their hydrochloride and methiodide salts decrease 
when the number of carbon atoms in the unbranched alkyl groups of NAA' 
increases (Tables IV and X). 

The other nitriles of types [7.1a, b and c] are sohd bases. Introduction of a 
methyl group in a-position always increases the melting point. The melting 
points of the bases having a methyl group in /S-position are as a rule inter- 
mediate between the unbranched and the a-CHs-compounds. 
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Table X — Melting Points of Basic Nitriles of Structure [7.1] 



NAA' 


°C 


a = ^ = H 


a = CH, 


/S = CH, 


N(CH,)2 


< 20 


dl: 69 ± 1 


dl: 91 ± 1 






d: 102 ± 1 


d: 101 ± 1 






/: 102 .H 1 


/: 101 T 1 


N(C2Hs)2 


< 20 


dl: 46 


dl: < 20 


pyrrolidine 


73 ± 1 


dl: 109 


— 


piperidine 


74 i 4 


dl: 106 T 1 


dl: 84 d- 1 


hexamethyl 


55 


dl: 78 


— 


heptamethyl 


54 


dl: 102 


— 


morpholine 


82 1 1 


dl: 138 .1 2 


dl: 106 d- 3 






d: — 


d: 110 


4-CH 3 -piperazine 


100 


dl: 120 


0 
00 
1 1 



Considerable disagreement exists among various authors concerning the 
melting points of the known salts of these nitriles (Table IV). Many of these 
salts are hygroscopic and decompose before melting. 

Introduction of a methyl group in the side-chain of nitriles of type [7.1a] 
as a rule decreases their basic strength. This “base weakening” effect is most 
pronounced among a-CH 3 - nitriles [7.1b] (Table VI, Chapter XX). 

The best available estimates for the optical rotation values of the known 
isomeric nitriles [7.1b] and [7.1c] in various solvents are listed in Table XI. 



Table XI — Optical Rotation of Isomeric Nitriles of Type [7.1a] 
AND [7.1b] (Table VI) 



Structure [7.1a or b] 


[M]V ^ ' 


a 




NAA' 


Isomer 


Base in 


In 


In 


HClin 


cjc/ohexane 


benzene 


ethanol 


water 


CM, 


H 


N(CH,), 


1* 








- 192 d 3 


— 236 


Cll, 


H 


N(CH,), 


d 


— 


— 


d 189 d 6 


d 236 


H 


CH 3 


N(CH,), 


1 


- 171 ± 10 


- 165 


— 139 d 3 


d 15 d 5 


H 


CH, 


N(CH,), 


d] 


+ 171 


— 


d 136 d 5 


— 15 d 5 


H 


CH, 


morphol. 


dt 


+ 211 


-r 154 


d 183 


— 5 



* Configuration unknown. 

t Configuration related to L-(+)-alanine (Chapter XXI). 
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Nitriles of type [7.1] have been used as intermediates in a large series of 
reactions. 

The following reactions are discussed in detail in the chapters pertaining to 
the reaction products : 

(a) Conversion to 3:3-diphenylpropyIamines by elimination of the 
cyano-group (Chapter III). 

(b) Reduction of the nitrile-group to a primary amine (Chapter VIII) 
or to an aldehyde (Chapter XVII). 

(c) Hydrolysis to primary amides (Chapter IX) or acids (Chapter X). 

(d) Esterification (Chapter XIII). 

(e) Conversion to ketimines and ketones (Chapter XVI). 

Other reactions of these nitriles may be outUned as follows : 




Decomposition of the methiodides of methadone- and womethadonenitrile 
by means of silver oxide at elevated temperatures leads to the unsaturated 
nitriles [7.21] {aor ^ = CHg), which yield saturated primary amines [7.22] on 
reduction with Raney nickel. These reactions constitute proof of structure, 
because the isomers [7.22] (« or = CH 3 ) are available through 
unambiguous synthesis A second basic product of degradation was 

identified as the iminotetrohydrofuran derivative [7.9]. 

C( 



According to Blicke < 2 “’ iminohalides hydrohahdes (I : R = CNHCl) 
are formed between 125 and 200°C and subsequently converted (225-350°C) 
to the hydrohalides of the iminopyrrohdines [7.23] when basic nitriles [7.1a, 
b or c] are heated with gaseous HCl or HBr. These cychc imines [7.23] are 
also available from bromonitriles [7.5, 7.6 or 7.11] and ammonia or primary 
amines (^®^’ unpubhshed results). They are furthermore formed during 
catalytic reduction of A-benzyl aminonitriles (Morrison et ah, 1950) 
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Hydrolysis of the cyclic imines [7.23] yields the corresponding 
2-pyrrolidones. 

The low reactivity of the CN-group in nitriles [7.1] has been noted in many 
instances (Chapters VIII, IX, X, XIII, XVI, XVII). 

In contrast with the basic nitriles, in which one or both phenyl groups are 
replaced by hydrogen, compounds [7.1] fail to yield thioamides, amidines 
or dihydroglyoxalines, even in extreme experimental conditions (®®^> un- 
published results). 

All known basic nitriles [7.1] are devoid of significant analgesic activity in 
mice or rats (Table V). Most of them, however, display atropine-like 
properties. The unbranched nitriles derived from piperidine and 
hexamethyleneimine are the most active ones in this respect. Potency is 
considerably increased as a rule by quaternization with methyl halides and 
branching of the side chain with methyl groups yields weaker compounds. 
The dimethylamine-derivative is, however, an exception to these rules: 
jS-CHa branching increases potency and quaternization decreases it. Nitriles 
of type [7.1b] are less active than the isomers of type [7.1c] (2*4-240, 279, 
published results). 




CHAPTER VIII 



Diamines and Derivatives 

(I : R Contains Amino Group or Derivative) 




(a) R = R' = H 

(b) R = COR"; R' = H 

or SOj alk 

(c) R = alk; R' = H 

(d) R = R' = alk 

The simplest diamines of this series [ 8 . 1 a] were prepared in this laboratory 
^ 236 - 210 , unpublished results) by Hofmann degradation of the corresponding 
primary amides (I : R = CONHa). 

Compounds [ 8 . 1 a] are also available from aminochlorides (I : R = Cl) 
and ammonia <230-240) They react with alkyl halides, acid chlorides and 
anhydrides to yield derivatives of types [8.1b, c and d] in normal yields 
(Table IV). None of the compounds of type [ 8 . 1 ] listed in Table V were 
found to be active as analgesics or antihistaminics. Relatively weak para- 
sympatholytic and local anaesthetic properties were detected mainly among 
the “reversed amides” of type [8.1b] <230-240) 




(a) R = R' = H 

(b) R = COR": R' = H 

(c) NRR' = tertiary amine 
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Diamines of structure [8.2a] are obtained in high yields by reduction of the 
corresponding nitriles (I : R = CN) with a double molar excess of L1A1H4. 
With i or 1 mole of L1A1H4 the formation of aldehydes and abnormal 
cleavage reactions are known to occur. Raney nickel hydrogenation (20- 
170°C, 1-50 atm) of the same nitriles leads to the same diamines [8.2a] in 
low yields 236-240, 261, 262, sis, 3&og) derivatives [8.2b] are obtained as 
usual from the diamines [8.2a]. 

A few tertiary diamines of structure [8.2c] were prepared in this laboratory 
by reduction of the corresponding basic tertiary amides of the R 875-type 
(I : R = CONRR') using a molar excess of LiAlHi (unpublished results). 
Only one of the investigated compounds of type [8.2] (Table V, compound 
(6.39)) was found to be active as an analgesic in mice. This compound 
[8.2b: a = R" = CH3; = H; NAA' = morpholine] is about as active as 
codeine. Parasympatholytic activity among these compounds was not 
detected (unpublished results). 





Sperber et al. prepared the diamine [8.3] from the aminochloride 
(I : R = CH2CH2CI), described in Chapter VI (compound (6.62); Table IV). 





CH3 

CH 

I 



N 



An 



L)AIH4 





A few ketimines related to methadone [8.5] were reduced in this laboratory 
with an equimolar amount of LiAlH* in ether (unpublished results). 
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Only one of the two possible isomers of structure [8.6] was isolated in each 
case. The formation of the other isomer can, however, not be excluded in 
view of the yields of the order of from 40 to 70 per cent which were obtained. 
Derivatives of structure [8.7], listed in Table IV, were obtained as usual. 

Only a few of these compounds (Table V: compounds (6.19) and (6.20)) 
were found to be analgesically active in mice. All of them are devoid of 
parasympatholytic properties. 

The available data on these diamines are obviously insufficient to allow 
for theoretically valuable conclusions concerning structure-activity relation- 
ships. Further study in this promising field is obviously desirable. 




CHAPTER IX 



Primary Amides 
(I : R = CONH2) 



Primary amides [9.1] are best prepared by hydrolysis of the basic nitriles 
(I : R = CN). 



/ V-_ 









I— CH— n; 



■'A'' 



9-1 



The usual procedure consists in heating the nitrile with 90 per cent sulphuric 
acid on a steam bath. Unbranched amides [ 9 . 1 : a = /S = H] are formed in 
80-90 per cent yields after 3 hr of heating, whereas optimal heating time of 
branched amides [ 9 . 1 ; a or jS = CH3] is prolonged due to steric hindrance of 
the cyano group 236-240, 4 »s, 499) when more diluted acids are used, the 
nitriles are either recovered unchanged, or a mixture of acids and amides is 
formed 236-240, 35017, 4so) 

Hydrolysis with KOH in aqueous ethanol was successfully used for prepar- 
ing a few unbranched amides 

An alternative method of synthesis consists in treating the corresponding 
acid chlorides (I : R = COCl) with ammonia. This method, which is often 
used for preparing secondary or tertiary amides of the same type (Chapters 
XI, XII) is obviously of limited importance 

Small amounts of hydroxamamides (I ; R = CONHOH) were isolated 
after heating nitriles (I : R = CN) with excess hydroxylamine HCl and 
sodium acetate in ethanol). These hydroxamamides are readily converted 
to primary amides [ 9 . 1 ] 

Direct synthesis of these primary amides from diphenylacetamide, dialkyl- 
aminoalkylchlorides and a condensing agent such as sodamide fails, because 
of the greater reactivity of the amide nitrogen. Basic amides of type [ 9 . 2 ] are 
isolated (®’> unpublished results). 
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The large majority of the bases of amides [9.1] are crystalline solids with 
sharp melting points (Tables IV and XII). Among the “open” dialkylamides, 
the dimethylamine derivative shows the highest melting point. Branched 
amides of this type melt at higher temperatures. Branching in yS-position has 
the greatest effect. The opposite effect of branching is observed among the 
heterocycli® amine derivatives, side chain branching lowering the melting 
point of the base. 

The striking variation among the melting points of tertiary and quaternary 
salts of these amides, as reported by various authors, might be partly due to 
the fact that many of these salts are hygroscopic and decompose at melting 
temperatures. Many of them crystallize with one or more molecules of 
solvent. 



Table XII — Melting Points of Bases of Primary Amides of 
Type [9.1] (Table IV) 



Base [9.1] 


m.p. 

("Q 


n* 


a 


/S 


NAA' 


Isomer 
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N(CHa)a 
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140 
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CHs 


H 


N(CHa)a 


dl 


152 
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H 


CHa 


N(CHa)a 


dl 


180 ±4 


5 


H 


CHa 


N(CHa)a 


d 


137 ± 1 


2 


H 


CHa 


N(CHa)a 


1 


138 ± 1 


2 


H 


H 


N(CaHa)a 


— 


91 ± 1 


4 


CHa 


H 


N(CaHa)a 


dl 
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H 


CHa 


N(CaHa)a 


dl 


160 ± 3 
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H 


H 


N(CaH,)a 


— 


103 
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H 
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N(iCaH,)a 


— 


86 
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H 


H 


pyrrolidine 


— 


146 ± 1 
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H 


H 


piperidine 


— 


183 ± 5 
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CHa 


H 


piperidine 


dl 


155 ± 2 


3 
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CHa 


piperidine 


dl 


158 ± 2 
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H 


H 


hexamethyl. 


— 
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1 


H 


H 


morpholine 


— 


184 
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CHa 


H 
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dl 


177 


1 


H 


CHa 


morpholine 


dl 


143 ± 1 


2 


H 


CHa 


morpholine 


d 


82 


1 



* Number of published melting points, listed^in Table IV, on which estimate is based. 
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The optical rotations of the isomers of two amides of type [9.1] (/S = CH3; 
NAA' = dimethylamino and morpholino) as measured in different solvents, 
are hsted in Table VI. The laevo-isomer of aminopentamide has the same 
configuration as d-(— )-alanine (Chapter XXI). 

Solubility in various solvents of several unbranched amides [9.1] has been 
reported upon <236-240) 

Primary amides [9.1] have been converted to acids by hydrolysis 
(Chapter X), to nitriles by dehydration with SOClg (Chapter VII), to 
diamines by Hoffmaim degradation (Chapter VIII) and to ketones by 
Grignard reaction (Chapter XVI). 

The pharmacology of these basic amides [9.1] has been investigated in 
detail i®*-!**. 213, 216, 233-241, 253, 254, 2 bb- 2 B 7 , 293-206, 321, 340, 391, 

427 , 471, 472) 

Most of them are typical atropine-like substances. Among the tertiary 
bases or salts, highest activity is found among unbranched compounds [9.1 : 
a = = H] derived from heterocyclic amines of the type N(CH2)m; 2:2- 

diphenyl-4-hexamethyleneimino-butyramide (R 658, Mydriamide*, com- 
pound (7.22), Table IV) is the most powerful member of this series. It is 
clinically used as a long-acting, non-irritating local mydriatic (Janssen et al, 
in press ; As a local mydriatic agent in animals it is about as 

active as scopolamine. The piperidino analogue (compound (7.11); R 14) 
is cfinically used as an antispasmodic, e.g. in combination with methadone 
(Polamidon-C*). 

Introduction of a methyl group in the side-chain as a rule decreases 
arropine-like potency; aminopentamide (compound (7.3); Centrine*; dl- 
2:2-diphenyl-4-dimethylaminovaleramide HCl) is the only known exception 
to this rule. 

This clinically used basic amide, whose laevo-isomer is twice as active as 
the racemate, is about half as active as atropine and about ten times more 
active than its unbranched analogue (compound (7.1)). 

Quaternization with methyl halides as a rule increases parasympatholytic 
potency of the unbranched bases. The methiodide of aminopentamide is 
nearly inactive, however For unbranched amides, the quantita- 

tive effect of quaternization is predictable <236-241) Several of these methyl 
haUdes were investigated in man < 2 S 6 - 2 B 7 , 293, 294, 34s, 349, 441) 

The most powerful and longest acting of these compounds is Aopropamide 
or 2 :2-diphenyl-4-dii5'opropylamino-butyramide methiodide (R 79, 
Priamide*, Darbid*, Combid*, Tyrimide+) <«. 4 ’. 56 , sb, 111, m, i 7 s, 216, 233, 

236-240, 267, 344, 348, 349, 421, 426, 441, 4B4, 471, 486) 

Atoxic oral doses are capable of inhibiting gastric hypersecretion and 
gastrointestinal hypermotihty for over 24 hr. 
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Quaternization by heavier alkyl halides decreases atropine-hke activity, 
but tends to increase ganglion blocking and curarizing properties 

236-240, 203-206) 

Analgesic and antihistaminic activity has not been detected among com- 
pounds of type [7.1]. 

Local anaesthetic activity, however, seems to be a general property of 
most tertiary bases and even of some quaternary salts, particularly the benzyl 
halides 




CHAPTER X 



Acids and Acid Chlorides 
(I : R = COOH or COCl) 




Amino acids of type [10. 1] (Table IV) are important intermediates. Most of 
the known examples, however, have not been purified, due to unusual technical 
difficulties (hygroscopic salts, separation from other reaction products). 
Only a few of these acids were investigated pharmacologically (Table V), 
but no important properties were found <238-2«(». 

The original method of synthesis of these acids consists in heating the 
corresponding nitrile (I : R = CM) in two parts of 80 per cent sulphuric acid 
at 150°C until solubility in dilute sodium hydroxide is achieved. The 
reaction time for the unbranched piperidino acid [10.2] is 4-5 hr. The 
crystalline base is obtained by pouring the hot reaction mixture in strongly 
basic ice water, followed by neutralization of the filtrate. Yields are low 
(unpublished results). Steric hindrance of the cyano group makes these 
nitriles very resistant to hydrolysis. Branching of the side chain increases 
these steric effects. 

The same amino acid [10.2] was also prepared by the same authors from 
the corresponding ethyl ester (I : R = COOC 2 HB) by refluxing it for 1 hr in 
5 vol of 25 per cent alcoholic potassium hydroxide. 
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When heated without solvent at 230°C the acid [10.2] is partly 
decarboxylated to 3 :3-diphenylpropyl piperidine (85 per cent) and partly 
converted to the butyrolactone [10.3]. Surprisingly, the acid [10.2] is again 
obtained when the lactone [10.3] is heated with piperidine <“> 

Gardner et al. and Speeter et al. prepared the acids related to 
methadone and woinethadone [10.1 : /S resp. a = CH 3 ; NAA' = dimethyl- 
amine] by hydrolysis of the nitriles (I : R = CN) at 150° for 5 hr in two parts 
of 72 per cent sulphuric acid. High yields are reported. 

Walton et al. obtained mixtures of acids [10.1] and primary amides 
(I : R = CONH 2 ) after heating under reflux unbranched and /S-CH 3 - 
branched nitriles (1 : R = CN) in 4 vol of 50 per cent sulphuric acid. The 
a-CH 3 -branched nitriles, however, are not hydrolysed in these conditions. 
Only the pyrrolidone [10.4] (a = A = CH 3 ) was isolated when iso- 
methadonenitrile was heated in a sealed tube at 180°C for 3J hr with 48 per 
cent hydrobromic acid. 

Pyrrolidoncs [10.4] are readily formed from amino acids [10.1] and thionyl 
chloride, At low temperatures the acid chloride is formed; above 60°C 
an intra-molecular reaction between acid chloride and tertiary amine starts 
and results in cleavage of the carbon-nitrogen bond and ring closure to 
pyrrolidones [10.4]. Ring formation also occurs with phosphorus trichloride, 
but high temperatures are required for completion of the reaction ®®>. 




According to Bockmuhl and Ehrhart the acid chloride of [10.2] is 
prepared by suspending the acid in 3 vol of benzene and adding | part of 
phosphorus pentachloride. 

The temperature rapidly increases to 60-65°C, and, within 10 min, a clear 
supersaturated solution is obtained, from which the acid chloride 
hydrochloride crystallizes at room temperature. This method failed in 
our hands (unpublished results). 

Amino acids of type [10.1] and their acid chlorides have been used as 
intermediates for the preparation of several compounds of type (I) : 

K 
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(a) Esterification (Chapter XIII). 

(b) Transformation to primaiy, secondary and tertiary amides (Chapters 
IX, XI and XII). 

(c) Rosemund reduction of acid chlorides to aldehydes (Chapter XVII). 

(d) LiAlH4-reduction to primary alcohols (Chapter IV). 

(e) Decarboxylation (see above). 

(f) Grignard reaction to ketones (Chapter XVI). 

Silver salts of these acids have been obtained and used for preparing 
esters of these acids (Chapter XIII). 




CHAPTER XI 



Secondary Amides 
(I : R = CONHR) 



In this laboratory all basic secondary amines of type [11.1] (Table IV) were 
prepared from the corresponding acid chlorides (Chapter X) and the requisite 
primary amines, with or without solvent (benzene, chloroform) at tempera- 
tures not exceeding the cyclization temperature of the acid chloride. Optimal 
conditions were found to vary widely and were determined in a few cases 
only (unpublished results). 




Moffett et aL using essentially the same method, noted good results 
with jS-CHg-branched compounds, but with unbranched or a-CHg-branched 
derivatives, the cyclization reaction of the acid chlorides to the pyrrolidones 
[11.2] took precedence and little if any of the desired amides [11.1] were 
obtained. 




An alternative method of synthesis consists in the alkylation of the primary 
amides (I ; R = CONHg) with an R'-halide, using sodamide or lithium 
amide. The formation of quaternary salts is a side reaction which is often 
observed with dimethylamino derivatives (unpublished results, ®^^). 
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Attempts to prepare these secondary amides by heating the corresponding 
esters with primary amines failed, pyrrohdones [1 1 .2] being the only isolated 
products 

The synthesis of the hydrazide (compound (9.36)) listed in Table IV has not 
been described in detail. 

Most secondary amides [ll.l] form solid bases. Melting points tend to 
decrease when the number of carbon atoms in substituent R' increases. 

A few selected members of series [11.1] are active analgesics. Maximal 
activity is observed among morpholino-derivatives structurally related to 
R 875 [11.1: a = CHa; = H]. 

The optimal configuration of R' seems to be ethyl. The most active 
analgesic of this series, R 685 (compound (9.20); Tables IV and V) is about 
as active as pethidine after subcutaneous injection in mice 



o1- 



MHCz Hs 



L 1 



CH3 V / 
R685 



Unbranched secondary amides [11.1] derived from piperidine as a rule 
parasympatholytics. Their potency is, however, much lower than the 
potency of the corresponding primary amides, described in Chapter IX 

( 236 - 241 ) 

Ocytocic and diuretic activity has also been detected among secondary 
a mi des [11.1] (®“> unpublished results). 

This interesting series obviously merits further study. 




CHAPTER XII 



R 875 and 

Related Basic Tertiary Amides 
(I : R = CONR'R) 




a (i 

12.1 H H 

12.2 CH-j H 

12.3 H CHj 

The alkali metal derivatives of A^:7V"-disubstituted diphenyl acetamides are 
readily condensed with tertiary aminoalkylchlorides. They are prepared in 
apolar solvents with sodamide or lithium amide. 

The unbranched butyramides [12.1] are thus obtained from amino- 
ethylchlorides 236-240, 342^ unpublished results). Condensation with 

aminoiiopropylchlorides yields mixtures of isomeric branched basic amides 
[12.2] and [12.3] (Janssen, 1956, unpublished results). Separation of these 
isomers is achieved by taking advantage of differences in solubility. Proof of 
structure is afforded by unambiguous synthesis, as described below, or by 
ultra-violet spectrophotometry (unpublished results). As compared with the 
corresponding basic nitriles (Chapter VII) yields of these condensation reac- 
tions are generally lower in similar experimental conditions. Prolonged 
heating in high boiling solvents is generally desirable. 

An unambiguous method of synthesis of all amides of type [12] consists in 
treating the corresponding acid chlorides (I : R = COCl) with the required 
secondary amine. The experimental conditions are similar to those described 
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12.4: Z=-CH, — Cl 
12.5; Z-CHCOCsHs)^ 

for preparing secondary amides (Chapter XI) ( 238 - 240 , 340 . Moffett, 
1957, unpublished results). The yields depend largely on the reaction 
temperature. In optimal conditions very high yields may be obtained. 

The synthesis of branched amides of the a-CH 3 -type [12.2] was also accom- 
plished in this laboratory by a sequence of reactions which started with a 
77:iV'-disubstituted diphenylacetamide and went through the condensation 
products [12.4] or [12.5], obtained from the tosylate TsOCHCHaCHgCl 
or the bromoacetal BrCHCH 3 CH(OC 2 H 5)2 (Chapter VII), to the desired 
amides [12.2] prepared from [12.4] and a suitable secondary amine, or from 
the acetal [12.5] and a formylated secondary amine (unpublished results). 

Most tertiary amides related to R875 [12.1, 12.2, 12.3] form crystalline 
bases (Table IV). Among the unbranched compounds [12.1] derived from 
dialkylamines (NAA' = Nalk, alk'), progressively lower melting points are 
observed when heavier alkyl groups are introduced. Amides of type [12.3] 
having a methyl group in j 8 -position, melt at lower temperatures than their 
unbranched or a-CHs-branched homologues. The influence of other 
structural variations on the melting points of the bases is quite irregular 
(Table XIII). 

A few branched amides [12.2 and 12.3] have been resolved in their optical 
isomers. Optical rotation values arc listed in Tabic VI. 

Reduction of the tertiary amido-group with LiAlH^ yields the expected 
diamines (Chapter VIII). Other chemical reactions with amides of type [12] 
have not been described. 




(Dextronrararnide , Palfium'*’) 

Some of these basic tertiary amides are highly active analgesics in labora- 
tory animals and in man <236-242, 471)^ (Table VI). 
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The relation between chemical structure and analgesic activity in mice and 
rats within this series can be described as follows { 236 - 240 , unpublished results) ; 

(a) NR'R"; highest activity is found among iV-pyrrolidino- and N:N'- 
dimethylamides. Compounds derived from other amides are nearly inactive. 

(b) a and /S: branching the side chain with a methyl group in a-position, 
considerably increases analgesic activity; the /S-CH 3 -isomers [12.3] are much 
less active. Branching with other alkyl groups or lengthening or shortening 
the side chain invariably produces inactive compounds (unpublished results). 

(c) NAA' : by far the most active analgesics of this type are derived from 
morpholine. All unbranched amides [12.1], except a few morpholino- 
derivatives, are completely inactive. 

Analgesic activity was detected among a-CHg-branched amides [12.2] 
derived from morpholine, dimethylamine, pyrrolidine and piperidine. Other 
structural variations produced analgesically inactive compounds. 

(d) Quaternary salts arc devoid of analgesic activity. 

(e) In the a-CHg series, one of the optical isomers of each enantiomorphic 
pair is about twice as active as the racemic mixture; the other isomer is 
devoid of significant analgesic activity. The absolute configurations of these 
isomers is unknown. 

(f) The presence of two unsubstituted phenyl groups seems to be essential. 
Important reduction in activity occurred when one or both phenyl rings 
were substituted or replaced by other groups ( 236 - 240 , unpublished results). 

Dextromoramide (R 875, Palfium*), the dextro-rotatory isomer of 2:2-di- 
phenyl-3-methyl-4-morpholino-butyryl-pyrrolidine, the most active analgesic 
in laboratory animals of this scries, was prepared for the first time in this 
laboratory < 230 - 240 ) since then studied in considerable detail by many 
pharmacologists and clinicians 

112, 113, 12B, 127, Eddy: private communication, 236-242,250,272,233, 23.5. 

311, 320, 3B0, 3506 , 350(1, 350j, 351, 308 , 874, 377, 383, 386, 435, 436, 440, 470, 471, 479, 536) 

In eight experimental conditions, using mice and rats, R 875 was found 
to be from 4 to 14 times more active than methadone, from 6 to 40 times more 
active than morphine, from 20 to 110 times more active than pethidine, and 
from 80 to 385 times more active than codeine (Table V). 

R 875 must be regarded as a typical morphine-like analgesic. Like 
morphine, it is effectively antagonized by nalorphine. It produces respiratory 
depression in rats, dogs and man, meiosis in man, mydriasis in mice, 
excitation in mice and cats, depression in rats and dogs. 

There are, however, important quantitative differences between R 875 
and other morphine-like analgesics: 




Table XIII — Melting Points of Bases of Tertiary Amides of Structure [12.1], [12.2] and [12.3] 
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(1) In man R 875 is nearly as active by oral route as by subcutaneous 
injection. 

(2) In all species and by all routes R 875 is characterized by a very short 
onset of action. 

(3) Tolerance to the analgesic effect of R 875 in man and in rats develops 
very slowly or not at all. 

(4) In man, constipation or antidiuretic effects during prolonged R 875- 
treatment have not been observed. 

(5) The sensorium of patients, chronically treated with R 875, is not 
depressed or “dulled” to any significant degree. Therapeutic doses of R 875 
have little or no influence on the e.e.g. in man 

Other pharmacological properties of selected members of this series of 
basic tertiary amides include diuretic, ocytocic, local anaesthetic, weak 
parasympatholytic and antitussive activity (2M-241, 342, unpublished results). 
Further study of these properties is obviously desirable. 




CHAPTER XIII 



Esters derived from 

Amino Acids of Type I 
(R - - COOK') 
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The original information on the preparation of basic esters of type (I) 
(R = COOR') is found in two patents applied for by Bockmuhl and 
Ehrhardt The given examples arc unbranched esters of structure 

[13.1] (R' = C 2 H 5 and /-CjHv). In a subsequent publication these authors 
also describe jS-CHg-branched esters of type [13.3] One method of 
synthesis involves heating at 150°C of one part of nitrile (I; R = CN) with 
four parts of 70 per cent H 2 SO 4 until a sample becomes soluble in dilute 
alkali. The mixture is then heated at 105-1 10°C and alcohol is added in 
small portions until it is collected anhydrous by distillation (50-75 per cent 
yields). These authors also prepared unbranched esters [13.1] from a di- 
phenylacetic acid ester and a tertiary aminoethylchloride, using sodium 
phenylate as a condensing agent. 

In 1948, Gardner et al. described a new general method of synthesis 
of a- and /S-CHg-branched esters [13.2] and [13.3], derived from dimethyl- 
amine. It consists in treating at room temperature and then under reflux a 
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suspension of the silver salt of the amino acid (I : R = COOH) in acetone 
with an alkyl iodide. Yields are low. 

The methyl and ethyl esters related to methadone [13.3: NAA' = di- 
methylamine] were alternatively prepared by these authors from the acid 
chloride and excess alcohol at reflux temperatures. With wopropanol, 
however, no esterification occurred. The same reaction, applied to iso- 
methadone-acid (I : a = CH3; NAA' = dimethylamine ; R = COOH), fails 
completely, due to cyclization of the acid chloride to the substituted 2- 
pyrrolidone [13.4]. 



CHj 



Dupr^ et al. prepared four unbranched ethyl butyrates of type [1 3. 1 ] by 

heating the nitrile (I : R — CN) with ethanol, concentrated H2SO4 and 
NH4CI in a sealed tube at 160°C (40-50 per cent yield). 

By allowing to react at room temperature for four days a mixture of the 
amino acid (1 ; R = COOH) and an excess of an ethereal solution of diazo- 
mcthane or diazoethane, Walton, Ofner and Thorp prepared several 
methyl- and ethyl-butyratcs [13.1] and valerates [13.3]. 

The optical isomers of methadone nitrile were hydrolysed by Pohland et 
al (301) means of 70 per cent H2SO4 (150°C, 18 hr) and converted without 
isolation to the isomeric ethyl valerates [13.3: R' = C2H5; NAA' = di- 
methylamine] by adding absolute ethanol (120°C, 10 hr) and allowing the 
alcohol to distill. The configuration of the analgesically active dextro-isomer 
is related to that of L-(— )-alanine. 

Known methods of preparation were adopted by Beckett et al. 
MazonI Speeter et al. and ourselves (unpublished results). 

The known basic esters of structures [13.1], [13.2], and [13.3] are listed in 
Table IV. Only one a-CHg-branched compound of type [13.2] is known. 
The bases are oils or low melting sohds. The hydrochlorides are often 
hygroscopic or deliquescent and many of them decompose at melting 
temperatures. 

A few pK-values and optical rotation values are recorded in the literature. 
They are listed in Table VI (Chapters XX and XXI). 

Weak analgesic activity has been detected among these basic esters. Sur- 
prisingly little is known, however, about the structure-activity relationship. 
Pubhshed data are furthermore often contradictory: 
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(a) COOR' : according to Eddy et al. methyl ester related 

to methadone [13.3 ; R' = CH 3 ; NAA' = dimethylamino] is about twice as 
active as the ethyl-ester. Walton et al. however, states that both com- 
pounds are about equiactive. This author found no difference between the 
methyl- and the ethyl ester of 2:2-diphenyl-4-piperidmo-butyric acid, whereas 
the former is about four times more active according to Bockmuhl et al. 
These authors found the ben 2 yl-ester of tliis acid to be as active and the iso- 
propyl ester twice as active as the ethyl ester; butyl, wobutyl and phenyl 
esters are said to be inactive. It seems reasonable to assume, therefore, that 
optimal activity is to be expected among methyl esters, but further study is 
required to elucidate this point. 

(b) NAA' : the influence of structural variations in the basic moiety NAA' 
on analgesic activity was studied in some detail within the narrow framework 
of compounds of type [13.5] only. 




The best estimate of the order of decreasing analgesic activity is ; morpholine 
> piperidine > dimethylamine > diethylamine. The morpholino derivative 
of [13.5] (dioxaphetyl butyrate) is about as potent as pethidine. 

(c) a and ^ : practically nothing is known about the effect of introduction 
of a methyl group in a- or /S-position in esters of type [13.1] on analgesic 
potency. Chen and Eddy et al. found no difference between the 
ethyl esters related to methadone and womethadone. Other womethadone- 
like esters (a = CH3) are unknown. 

According to Bockmuhl and Ehrhardt /S-CHs-branching of the 
ethyl ester [13.1] derived from morpholine results in total loss of activity. 
Further studies in this promising field are highly desirable. 

(d) Optical isomers : the dextro-rotatory isomer of 2 :2-diphenyl-4- 
dimethylamino-ethyl valerate is twice as active as the racemic mixture. It 
has the same absolute configuration as L-(-f-)-alanine and cf-methadone. The 
laevo-rotatory isomer is inactive <**> mi-hs, sen 

(e) Quaternary salts of these esters are analgesically inactive (unpublished 
results). 

Some esters of type [13.1] are weak parasympatholytics. This and other 
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pharmacological properties have not been studied in detail 

236-240 , 259 , 281 , 282 ) 

Basic esters [13.1], [13.2], and [13.3] have been used to some extent as 
chemical intermediates : 

(1) Reduction to primary alcohols and aldehydes (Chapters VI and XVII). 

(2) Hydrolysis to amino acids (Chapter X). 

(3) Grignard reaction to ketones (Chapter XVI). 




CHAPTER XIV 



Esters derived from Tertiary 
Alcohols 
(I : R = OCOR) 



Tertiary alcohols (I : R -- OH; Chapter IV) are, as expected, difficult to 
acylate. Beckett and Linnell prepared aliphatic esters of structure 
[14.1] by the reaction of the Grignard complex of the tertiary alcohol 
(I : R = OH) with the appropriate acid chloride or anhydride. 

Drastic conditions are necessary for accomplishing the acylation of the 
sterically-hindered a-CHj-branched alcohols 

These esters are readily hydrolysed in aqueous solution and therefore 
difficult to study in pharmacological experiments. The quantitative figures, 
listed in Table VI and symbolizing analgesic potency of these compounds, 
should therefore be regarded with suspicion 

362 , 429 ) 






Replacement of one phenyl by a benzyl group leads to esters which are 
more stable in aqueous solution. The dextro-rotatory isomer of one of these 
compounds (propoxyphene, [14.2]) is somewhat less active as an analgesic 
than codeine <23o-2«, 3«2). 
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CHAPTER XV 



Esters derived from Secondary 
Alcohols 

(I : R CHOCOR".R) 




Acylation of the secondary alcohols described in Chapter V offers no 
synthetic difficulties. 

Acetylation, for example, may be effected with a pyridine-acetic anhydride 
mixture at 50-65°C 

The known basic esters of type [15.1] are listed in Tabic IV (compounds 
(13. 1) to (13.36)). As for the corresponding secondary alcohols, the study of 
the a- or jS-CHg branched esters of this type is complicated by the existence 
of two asymmetric carbon atoms in the molecule, giving rise to four possible 
enantiomorphic isomers a-d, a-l, (i-d and fi-1. 

Only the acetyl esters of the isomeric methadols and womethadols [15.1 : R' 
= CgHj; R" = CH 3 ; a or P = CHg; NAA' = NMcg] have been studied 
in some detail 207-209, 230-241, Janssen: unpublished results, 

316 , 328 - 332 , 361 , 437 ) 

Acetylation of the isomeric methadols does not change the sign of rotation 
(a^ in ethanol or water), but acetylation of the a- and /S-womethadols 
reverses it in both instances (Tables XIV and XV). 

The known bases of the acetyl methadols and acetyl womethadols are 
solids melting around 100°C. The hydrochlorides are often hygroscopic, 
crystallizing with one or more molecules of water. They are therefore difficult 



151 




152 



ESTERS DERIVED FROM SECONDARY ALCOHOLS 



Table XIV — ^Acetyl Methadols 





Methadone 


Methadol 


Acetyl methadol 


Nomenclature 


dl 


a-( 


dl 




a-dl 


of derived 






p-di 




p-dl 


isomers 


d 




a-. 


1 




a-l 








^-d 




p-d 




1 


a-d 




a-d 
















base 


HCl 


base 


HCl 


base 


HCl 




79 ± 3 


232 ± 2 


102 




212 





213 


Melting points 






127 




200 dr 9 


130 


hygrosc. 


(Table IV) 


100 ± 2 


244 ± 3 


— 




171 


— 


202 








107 




208 


72 


hygrosc. 




100 ± 2 


243 ±4 


— 




171 


— 


203 








106 




208 


71 

1 


hygrosc. 




base in 


HCl in 


ethanol 




water 


ethanol 


water 




ethanol 


water 














0 


il 


^H 




— 





— 


(Table VI) 


+ 85 ± 5 








- 118 


— 


- 230 






HU 


H- 554 




-f- 257 


f- 321 


-h 188 




- 89 ± 10 




— 




+ 118 


— 


+ 222 






nn 


- 554 




- 258 


-323 


- 186 




ED 60 


dl=\ 


ED60 


dl = 1 


EDeo 


= 1 


Analgesic 


1-6 


1 


18-9 




1 


1-2 


1 


activity in 






7-2 




1 


0-7 


1 


mice (s.c.) 


25-7 


0-06 


3-5 




5-4 


1-8 


0-67 


(Eddy et al.. 






5M 




0-14 


4-6 


0-15 


Table V) 


0-83 


1-9 


24-7 




0-77 


0-29 


4-2 








7-6 




0-46 


0-36 


1-9 



to purify and identify, as shown by the different melting points reported by 
various authors (Table IV). 

The analgesic activity in mice (s.c. and oral administration) of all possible 
isomeric acetyl methadols and acetyl womethadols has been determined by 
Leimbach and Eddy The results are highly surprising and should be 
confirmed before they are used in theoretical structure-activity studies. It is 
indeed quite possible that the presence of small amounts of potent impurities 
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Table XV — ^Acsetyl ijoMethadols 



iJoMethadone 



iioMethadol Acetyl uomethadol 



Nomenclature 
of derived 



Melting points 
(Table IV) 



imt “ 

(Table VI) 



Analgesic 
activity in 
mice (s.c.) 
(Eddy et al.. 
Table V) 



h 65 -1 228 




oil 116-200 103 ± 1 

108 

oil 232 125 



base in HCl in ethanol 
ethanol water 



-1 228 1- 60 

-43 

- 242 - 61 



200-233 

254 

hygrosc. 

243 

hygrosc. 

243 



— 225 ± 4 

79 hygrosc. 

— 112 

129 208 




might have had considerable influence on the reported pharmacological 
experiments. It is furthermore not excluded that some hydrolysis might have 
occurred during the preparation of the aqueous solutions used for testing. 
One might have expected, a priori: 

(a) To find the most active isomers of these acetyl esters among those 
derived from the most potent alcohols or ketones. 

(b) To find one of the members of an enantiomorphic pair to be up to 

L 
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twice as active as the racemic mixture, and the other isomer to be propor- 
tionally less active. 

According to the available evidence, this is often not so (Tables XIV and 
XV),e.g.: 

(a) One very active methadol (a-l: ED go = 3-5) and two active acetyl 
methadols (a-l and fi-d: ED 50 =1-8 and 4-6 respectively) are derived from 
the inactive <3?-methadone (EDgo = 25-7). These findings disagree with the 
hypothesis that optically active analgesics have identical absolute con- 
figurations, related to d-(— )-alanine 

(b) Resolution of the racemic mixture a-(7/-acetylmethadol (ED50 = 1’2) 
yields the approximately equipotent a-/-isomer (EDgo =1-8) and the 
a-<7-isomer, which was found to be about 4-2 times more active 
(EDgo = 0-29). 

The available data further indicate that all isomeric acetyl methadols are 
more active than the methadols and methadones from which they are derived. 
The configuration of the ester-group of acetyl methadols has much less 
influence on activity than the configuration of the hydroxyl group of the 
methadols. All alcohols and esters derived from rf-«omethadone are as 
inactive and those derived from /-womethadone are less active than the 
parent ketone; among the latter compounds the /S-alcohol and the a-ester 
are respectively fifteen and four times more active than their isomers. 

Our present knowledge concerning the effect of other structural variations 
on analgesic activity of acylated secondary alcohols of type [15.1] may be 
summarized as follows: 

(a) R': nearly all known compounds are derived from ethyl ketones 
[15.1 : R' = CaHg]. The two examples with R' = CHg and C3H7 were found 
to be inactive. Further investigation is therefore required. 

(b) R" : the acetyl-ester derived from a-rf/-methadol is more active than 
the formyl-, propionyl- and butyryl-esters and a-rff-acetyl-Aomethadol more 
active than the corresponding propionyl ester (Table V). According to 
Speeter et al . chloroacetyl methadols and womethadols [15.1 : R" = 
CHgCl] are as a rule somewhat more active than the acetyl esters. All other 
esters tested (R" = C^Hg, CHgCgHg, NHCgHg, CHaBr, C2H4CI, CgHg, 
4-NH2-C8H4) were much less active 

(c) NAA': nearly all acylated methadols and Aomethadols [15.1] which 
have been investigated pharmacologically are derived from dimethylamine. 
A few morpholino derivatives were also found to be highly active (Table V). 
It is safe to predict that highly potent analgesics may be prepared by acetyla- 
tion of the isomeric methadols derived, e.g. from pyrrolidine and piperidine. 

(d) a and /S: the available data seem to indicate that the most active 
esters of type [15.1] are those derived from methadol. Whether this is a 
general rule or not is not yet known. 




CHAPTER XVI 



Ketimines, 

Acyl Ketimines and Ketones 
(I : R CNHR', CNCOR' R; COR ) 




Ketimines [16.1] and ketones [16.3] related to methadone are usually pre- 
pared by Grignard reaction of the corresponding nitriles (I : R = CN). 

Here, as in many other reactions, the reactivity of the cyano group is 
considerably decreased due to steric liindrance produced by both phenyl 
groups, by the a-CHg group and, to a lesser extent, by the /S-CHg group. 

In all cases it was found necessary to heat the original ethereal mixture of 
nitrile and from two- to three-fold excess Grignard reagent in high boiling 
apolar solvents such as toluene or xylene. The conversion of the resulting 
ketimines [16.1] to the ketones [16.3] with hydrochloric acid often requires 
drastic conditions. 

Methyl branching of the side chain stabilizes these ketimines. This stability 
is especially pronounced among ketimines of the womethadone-type who 
require prolonged heating under pressure for conversion. 

As expected, branched alkyl magnesium halides are even less reactive than 
unbranched Grignard reagents. woPropylketones could not be obtained 
from the nitriles by Grignard reaction in drastic conditions, but satisfactory 
yields were noted when the corresponding ethyl esters (I : R = COOCgHg) 
were used instead. The reaction does not proceed further than the ketimine- 
ketone stage; no tertiary alcohols (I ; R = CHOHR'R') have been isolated. 

Ketones [16.3] were also prepared by Grignard reaction from amino acids 
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(I : R = COOH), acid chlorides (I : R — COCl) and primary amides (I ; R 
= CONH 2 ) <«2). 

Acylation of the ketimines [16.1] to the acyl ketimines [16.2] offers no 
difficulties unpublished results; 

Ketones related to methadone [16.3] cannot be prepared by amino- 
alkylation of benzhydrylalkylketones (e.g. [16.4]) in boiling apolar solvents 
using one of the usual condensing agents 236-240, 372, ssb , 502) 

The keto-group of [16.4] is more reactive than the free proton in these 
conditions, and unsaturated enol-ethers (e.g. [16.6]) may be isolated in good 
yield. They are extremely unstable in acid solution, being rearranged to 
[16.4]-like ketones 

These findings disagree with statements made in a Swedish patent 

Unbranched ketimines [16.1] are rather unstable and difficult to purify, 
being easily contaminated with ketones. The unbranched ketimines are oily 
bases, whereas many branched ketimines are solids. They form mono- or 
di-hydrochlorides, picrates and other salts (Table IV). Hydrolysis of these 



/CH 3 




-U UNannj. DO/0 

2)»-C4H9OK:70"/o 



CHfCHrK 






CH3 






16-5 



9 H 3 

I /^ H 3 

^ ^ ^C— 0 — CH2--CH2N. 

16-6 



CH3 



ketimines to ketones in aqueous solution can be followed by measuring the 
rate of formation of the 300 ± 10 m^a absorption band (e = 500 ± 150) 

which is characteristic for ketones of the type CeHj-C-CO-alkyl ( 236-240 

I 

unpublished results). 

The melting points of acyl ketimines have not been studied in detail. These 
compounds are also hydrolysed to ketones, via the parent ketimines, under 
drastic conditions (unpublished results). 

In spite of the extensive research conducted with ketones of type [16.3] 
the physical properties of these substances arc not known with a desirable 
degree of accuracy. Most bases are oils or low melting solids. The fact that 
their hydrochloride salts are nearly always hygroscopic probably accounts 
for the large differences between the melting points as reported by various 
authors (Table IV). It may be assumed that many pharmacological experi- 
ments were conducted with impure ketones. 

Several optical isomers of branched ketones of the [16.3]-type have been 
prepared. Optical rotation values are reported upon in Table VI (Chapter 
XXI). Relation between structure and basic strength is discussed in Chapter 
XX. 




Table XVI — ^Analgesic AcnvnY of Ketones Related to Methadone (Tables IV and V) 



Structure [16.3] 
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>> 




II 


/-C 3 H 7 


0 ( 1 ) 
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* Bases or tertiary salts were s.c. or i.p. injected, 
t 6 : methadone; 4 : morphine; 2 : pethidine; 0 : < J pethidine. 
{ Number of published activity data. 
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The relation between chemical structure and analgesic activity (s.c. or 
i.p. injection in mice and rats) of ketones of type [16.3] may be described as 
follows (Tables V and XVI): 

(a) R': highest potency is found among ketones with R' = CgHj. This 
seems to be a quite general rule, applicable to all known examples (Table 
XVI). The activities of the other ketones can hardly be compared. Most of 
them were tested by one author only. 

(b) a and : the a-CHg-branched ketones of the womethadone type are 
generally somewhat more active than the unbranched ketones, with the 
exception of /jophenadoxone. The differences are, however, rather small. 
The majority of the known /S-CHj-branched ketones of the methadone-type 
on the other hand are significantly more active than the a-CHs-branched or 
the unbranched homologues. The significance of the few exceptions to this 
rule, listed in Tables V and XVI, should be more carefully investigated. 

(c) NAA': the most active ketones of type [16.3] are derived from 
morpholine, piperidine, dimethylamine and pyrrolidine. Derivatives of 
higher dialkylamines become rapidly less active when the weight of the 
alkyl groups increases. Introduction of a phenyl nucleus in the NAA'-moiety 
of the molecule results in total loss of activity. The activity of derivatives of 
cyclic amines of the type N(CH 2 )„ reaches a maximum when n equals 5 
(piperidine). Ring-substitution of cyclic amines with alkyl groups produces 
less active compounds. Thiomorpholine- and piperazine-derivatives are 
less active than morpholine-derivatives. 

(d) Quaternary salts are analgesically inactive. 

(e) One of the optical isomers of each enantiomorphic pair is up to twice 
as active as the racemic mixture; the other isomer is usually devoid of 
significant analgesic activity. The absolute configurations of /-methadone 
and of /-phenadoxone are identical and related to that of D-(— )-alanine 
(Chapter XXI). 

(f) Replacement or substitution of one or both phenyl rings, as well as 
lengthening, shortening or branching with alkyl groups other than methyl 
of the ethylene side chain resulted in considerable loss of analgesic activity 
in all known examples 

There is no evidence to show that ketones of type [16.3] have other interest- 
ing pharmacological properties, although weak parasympatholytic, antihis- 
taminic, antispasmodic and local anaesthetic activity has been noted 

89 , 176 , 101 , 192 , 194 - 198 , 236 - 241 , 259 ) 

All known ketimines are less active than the corresponding ketones (Table 
V). It is interesting to note that the onset of action of these ketimines is a 
very long one, suggesting that they are metabolized in vivo to the ketones 
(2^6-240, unpublished results). Some of the reported activity of these ketimines 
might well be due to contamination with ketones in the sample. 
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Among the acetyl-ketimines (Tables IV and V) a few are rather active 
analgesics, particularly the one related to iiophenadoxone (compound (14.24)) 
which is about ten times more active than isophenadoxone itself. Further 
data are highly desirable. 

Ketones of type [16.3] have been used as intermediates for the preparation 
of methadols (Chapter V). 

In alkaline medium the keto group may be spht off (Chapter 3). 

Evidence of the fact that the keto group is sterically hindered by both 
phenyl groups has been presented above. This point is further illustrated by 
the failure of these ketones to react with Grignard reagents, hydroxylamine, 
semi-carbazides, hydrazines, etc. 236 - 240 ) 




Pyrrolysis of optically active methylhalides of branched and unbranched 
ketones [16.3] leads to alkylidenetetrahydrofurane derivatives [16.7] with the 
same optical rotation < 131 - 133 , 3500 




Bromination in acetic acid of ketones [16.3] leads to the hydrobromide 
salts of [16.8] (80-90 per cent), and to polybromo compounds when excess 
bromine is used. 

The bases of [16.8] are instable and cyclize spontaneously to quaternary 
salts of [16.9], wliich may be converted to tertiary bases by distillation 

<49, 104) 




CHAPTER XVII 



Aldehydes 

(I : R = COH) 




The five aldehydes of type [17.1], listed in Table IV, were prepared by one of 
the following methods : 

(a) Rosemund-reduction (Pd-Hg) of the acid chloride (I : R = COCl) 
< 62 )_ 

(b) Reduction of the corresponding nitriles (I ; R — CN) using 0-3 moles 
of L 1 A 1 H 4 in ether 

The known physical data are hsted in Tables IV and VI. 

The relation between structure and activity is unknown. Two aldehydes 
of type [17.1] were found to be analgesically active (Table V). 

On catalytic hydrogenation (Pto-760 mm Hg) primary alcohols (I : R = 
CHaOH) are formed 

Other reactions of these aldehydes are described in Chapters VI and 
XIX. 
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CHAPTER XVIII 



Sulphones 
(I : R = SO2R) 




Sulphones of type I(R = S02R'; R' = CHj, CgHj, C 3 H 7 or P-C 7 H 7 ) 
were first prepared by Klenk, Suter and Archer by aminoalkylation 
of a benzhydrylsulphone [18.1] in toluene solution with sodium amide as the 
condensing agent. 

Unbranched basic sulphones [18.2: ^ = H] were obtained in good yield 
from the reactions between [18.1] and tertiary aminoethylchlorides. 

Only one crystalline basic sulphone was obtained from the reaction 
between ethyl benzhydryl sulphone and dimethylaminowopropyl chloride. 
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When this basic sulphone [18.6] was refluxed in ethanol with Raney 
nickel catalyst, hydrogenolysis occurred at the carbon-sulphur bond and a 
high-boiling basic oil was obtained which yielded a hydrochloride identical 
with the one prepared from methadone-nitrile and excess sodium amide in 
boiUng toluene [18-3: ^ = CHj; NAA' = N(CHs) 2 ]. The configuration of 
the side chain of the basic sulphone was tlms the same as in methadone 
(j 8 = CHg), indicating that the well known methadone rearrangement 
occurred in this case also. 

The reaction products between other sulphones of type [18.1] and various 
tertiary amino wopropylchlorides were given the /S-CH 3 structure. There is, 
however, no degradative evidence to support these formulations, except by 
analogy 

Tullar, Wetieran and Archer prepared the ethylsulphone related to 
methadone [18.6] in 45 per cent yield as described above, but with sodium 
hydride as the condensing agent, and accomplished its resolution by taking 
advantage of the dilTerencc in solubility of the diastcreomeric < 3 ?-bitartrates 
in aqueous acetone < 23 - 27 ) optical rotation figures are listed in Table VI 

The ethylsulphone related to methadone [18.6] proved to be increasingly 
ineffective on testing its analgesic activity in man <2 m- 240) Progressive decay 
of the drug in aqueous solution occurs during storage. 

It was observed by Archer and Auerbach that after an aqueous 
solution of the hydrochloride of the laevo-isomer had been kept at 120°C 
for 15 min, the sign of the rotation had changed from minus to plus. A 
gummy mixture was thrown down with ammonium hydroxide and resolved 
into a laevo-rotatory crystalhne solid and a dextro-rotatory viscous oil with 
the aid of petroleum ether. These components were shown to be isomers of 
the sohd basic carbinol [18.4] and the oily unsaturated amine [18.5] (/S = CH 3 
and NAA' = N(CH 3 ) 2 ). Similar results were obtained with ethyl-3- 
piperidino - 1 :l-diphenylpropylsulphone. 

The seven known methyl- and ethylsulphones of type [18.2], listed in 
Table IV, are solid crystalhne bases. 

The pronounced morphine-like analgesic activity of the ethyl sulphone 
related to methadone [18.6] was detected by Klenk et al. and further 
studied in animals by Beckett et al. < 23 - 27 )^ Eddy et al. and Lewis <221). 
The racemate is about as active as morphine or methadone. The laevo- 
rotatory isomer, which is about twice as active, has the same configuration as 
/-methadone and d-(— )-alanine < 23 , 24 ) Analgesic properties in man are 
described by Keats and Beecher <^®> 249) 

Very little is known about the pharmacology of related basic sulphones of 
type [18.2]. 
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According to Klenk et al. highest analgesic activity is found when 
R' = C2H5 (C2H5 > CH3 > C3H7 > The presence of the methyl 

group is a favourable factor. 

No significant differences in activity were detected among related sulphones 
of type [ 18 . 2 ] derived from dimethylamine, diethylamine or piperidine, but 
this point needs further investigation. 




CHAPTER XIX 



Other Compounds of Structure (I) 



A FEW esters of primary alcohols (I : R = CHg — O — COR' and also 
R = — (CH2)a — O — COR') are briefly mentioned in papers by Chen 
Perrine and Speeter etal. They were prepared as usual from the 
alcohols and seem to be devoid of analgesic activity (Tables V and VI). 

The two basic ethers of type I (R = O — CH2COCH3 and 
CH2CH2OCH2CH3), described by Kjaer et al. and Sperber et al. 
are quite interesting compounds. Practically nothing is known about them, 
although the study of this type of compounds could well lead to interesting 
results (Chapter VI). 

The known halogenated derivatives of type I (R = Cl, CHgCHgBr, 
CH2CH2CH2CI, CH2CH2CH2I and CHCIC2H5), described by Kawabata 
< 2 ^ 7 ), Kjaer et al. May et al. Perrine et al. and Sperber et al. 
(439)^ were prepared as intermediates. They are discussed in Chapters III- 
VI. 

Perrine and May obtained the 




analgesically effective (^VtV morphine in mice) 4 -dimethylamino- 2 ; 2 - 
diphenylpentane by heating the basic aldehyde [ 19 . 1 ] for 7 hr at 175 °C with 
hydrazine and KOH in triethylene glycol. 

The inactive related aminoheptane (I ; R = CH2CH2CH3) was obtained 
from the methiodide of a basic iodo derivative (I ; R = CH2CH2CH2I) by 
means of silver oxide treatment in water (Chapter VI). 

Allen, Fearn and Levine found the pinacol [19.3] to undergo re- 
arrangement to the dibasic ketone [19.4] on treatment with 80 per cent 
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OH 

(CH3>j N— CH2 CHj C 

19-3 



(CH3 N CHj— CHj— C CO— CHj— CHj — N(CH3)2 

19-4 



(CH 3 ) 2 N~CH 2 — CHj C- 

19-5 






sulphuric acid. This Mannich base ketone reacted with phenylhydrazine to 
yield a crystalline material, for which the pyrazoline structure [19.5] was 
proposed. The evidence in favour of this hypothesis is, however, 
inconclusive. 




CHAPTER XX 



Dissociation Constants 



Beckett <28 -so) determined values of twenty compounds of structure (I) 
in water at 25 °C and ionic strength of approximately 0-013 M. 

Marshall using a different technique, reported on the dissociation 
constants of eighteen such compounds (Table VI). The results are 
summarised in Table XVII. 

Replacement of the cyano group (I : R = CN) by a proton (I : R = H) 
has a base strengthening effect of 0-8 to 1 -2 pAi^ units. 

Replacement by a ketonic group (I : R = COCgHj or COCH3) has a 
similar but smaller effect ( 0-7 to 0-9 pX„ units). The dissociation constants 
of ketones, acids and esters a:R = COalk, COOH and COOalk) are 
apparently of the same order of magnitude 

Since cyano, ketonic, acid and ester groups are electronegative in character, 
the observed differences in basic strength may be attributed to the inductive 
effect along the chain separating these groups from the basic centre, or a 
field effect operating through space or solvent if the interacting groups are in 
close proximity, which is probably achieved by a mechanism in which the 
lone pair orbital of the nitrogen atom of the basic group NAA' interacts 
with the electropositive carbon atom of substituent R <28-30. 

The N(C2 Hb) 2 compounds are stronger bases than the N(CH3)2 com- 
pounds. This is attributed to the ethyl group, wliich has a larger -f I effect 
than a methyl group, increasing the electron density on the nitrogen atom. 

These dimethylamino compounds are stronger bases than the corres- 
ponding piperidine analogues by 0-2 to 0-7 units, and the latter are 
stronger bases than their morpholino analogues by 1 -6 to 2-0 pAT^ units 
( 28 - 30 ) Possible explanations of these differences have been advanced by 
Beckett (28-30) 

Introduction of a methyl group in the side chain has in most cases a base 
weakening effect. All a-CHj compounds are weaker bases than their /S-CH3 
isomers (Table XVII). 
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Steric factors, favouring a neutral N atom in NAA' rather than the larger 
cation are apparently more important in the majority of these compounds 
than the + I base strengthening contribution of the CHg-group. 

Table XVIT — Dissociation Constants pif „ of Compounds 
OF Type (I) (Table VI) 



Beckett et al., 1956 ( 2 »- 30 ) 



NAA' 


R 


K 

II 

sq. 

II 

B 


a = 


CH, 


/S = 


CH 3 


pA 


A 


pA 


A 


?K 


A 


N(CH3>, 


CN 


8-31 


0 


7-90 


— 


8-31 


0 


N(CHa)3 


COC 3 H 5 


9-23 


0-92 


— 


— 


8-99 


0-68 


N(CH3>3 


H 


9-40 


1-09 


— 


— 


9-48 


1-17 


NCjHio 


CN 


8-07 


0 


7-54 


— 


7-73 


0 


NCsHio 


COC 3 H 6 


8-86 


0-79 


— 


— 


8-58 


0-85 


NCsHio 


H 


8-96 


0-89 


' 


— 


8-80 


1-07 


NC 1 H 3 O 


CN 


609 


0 


— 


— 


6-10 


0 


NCiHjO 


COC 2 H 5 


7 '00 


0-91 


— 


— 


6-73 


0-63 


NCiHjO 


H 


7-25 


1-16 


— 


— 


6-90 


0-80 




Marshall, 1953 


NlC^Hd^ 


CN 


908 


0 


_ 


_ 


_ 




N(QH5>3 


COOH 


10-59 




— 


— 


— 


— 


N(QH3>3 


COOC 3 H 5 


11-59 




— 


— 


— 


— 


N(CH3)3 


CN 


— 


IHH 


8-16 


0 


8-68 


0 


N(CH3>3 


COCH 3 


— 




9-53 


1-37 


i 


— 


N(CHs)3 


COC 3 H 3 


— 




9-53 


1-37 


10-12 


1-44 


N(CH3>3 


COOH 


— 




— 


— 


10-88 


2-20 


N(CH3>3 


COOC^Hj 


9-87 




— 


— 


10-12 


1-44 


NC 5 H 10 


CN 


— 




8-83 


0 


8-93 


0 


NC 3 H 10 


COC^Hs 


8-86 




9-40 


0-57 


10-35 


1-42 


NCiHgO 


COC 3 H 6 


' 


HI 


7-12 


— 


7-70 


— 











CHAPTER XXI 



Configurational Studies 



Beckett and collaborators <25-32) investigated the configurational relation- 
ships of several isomers of type I(/S = CH 3 ; NAA' = dimethylamine or 
morpholine). 

Starting from d-(— )-alanine they synthesized the laevo-rotatory isomers of 
the nitrile [21.5] and the tertiary alcohol [21.8] related to methadone by a 
series of reactions not involving the asymmetric centre (Chapters IV and 
VII). 

From the nitrile they obtained the laevo-isomers of methadone [21.1], 
amino-pentamide [21.2] and the amino ester [21.3] as well as the dextro- 
isomer of the amine [21.6]. This amine was also obtained from the alcohol 
[21.8]. Hydrolysis of the laevo-rotatory isomer of the sulphone [21.9] gave 
the laevo-alcohol [ 21 . 8 ]. 

All these compounds thus possess identical configurations which are 
related to d-(— )-alanine. 



CHj XH3 



(-) 



211 



CHjCHlNCHaCHOlCHia— 
I 21*4 

CH3CHNH2COOH 
D-(-)-alanine 

I 

CH3CH(NHj) 2 CCXJCiHj 
21-7 



// J r — CHrCH-f/ 

^ CHj XH3 



(-) 



2V2 






(-) 21-5 



OH 



H 21-8 



OC 2 H 5 



CH 

/~\ I 

^ y C- -CHj-CH-N 

CHg ^CH3 




21-3 



CH3 



V 

c— CHrCH-hf 

CH3 ^CH; 
(+) 21*6 



v.ii 3 /; A ^ 2 C 2 H 5 ,CH 3 

CHrCH-/ ^ <( V-t— CHrCH-ii^ 

CH3 ^CH3 CH3 



L Jl(-) 21-9 
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Table XVIII — Molecular Rotations (M)^ of Compounds (I) 
(a = H; jS = CHa) (Table VI) 



R 


NAA' 


Isomer 


Base in 


1 

HCI 

in 

H 2 O 


Configura- 

tion* 


1 

C 5 H 12 


C.H. 


C 3 H 5 OH 


H 


N(CH 3 >, 


d 




- 127 


-h 30 


-f 125 


- 1 - 


H 


NCjHiO 


d 




+ 123 


+ 55 


— 97 


— 


CN 


QCHo), 


1 


- 170 


- 165 


- 139 


+ 15 


+ 


CN 


NC^H^O 


d 


+ 183 


+ 154 


-f 211 


- 5 


— 


CONHj 


N(CHa >2 


/ 


- 497 


- 536 


- 332 


- 249 


+ 


CONH 2 


NCaHiO 


d 


H- 420 


+ 491 


+ 431 


-f 256 


— 


COCjHb 


N(CHs), 


1 


- 108 


- 74 


- 90 


- 435 


+ 


COQH 5 


NCsH^O 


d 


-f 247 


+ 179 


+ 245 


-f 345 


— 


OH 


N(CHo )2 


1 


-f 99 


+ 88 


- 80 


- 125 


+ 


CH 0 HC.,H 6 


N(CHa), 


ad 


— 


— 


— 


-f 118 


+ 


CHOHC 2 H 5 


N(CH3>, 


fti 


— 


— 


-554 


- 258 


_L 


CHOCOCHsCsHn 


N(CHd, 


ad 


— 


— 


— 


+ 222 


+ 


CH0C0CH.,QH5 


N(CH,), 


P' 


— 


— 


- 323 


- 186 


+ 


COOCsHe 


N(CH3). 


1 


- 278 


- 240 


- 163 


- 135 


•f 


SOjCjHj 


N(CH3>3 


1 


— 


— 


0 


- 125 


+ 


COH 


N(CH3>3 


d j 

1 




— 


-f 227 


+ 91 





* + : configuration related to d-(— )- alanine. 
— ; configuration related to L-(+)-aianine. 



The laevo-rotatory isomers of methadone [21.1] and the corresponding 
ethyl sulphone [21.9] are about twice as active as analgesic agents as their 
racemates, the dextro-rotatory isomers being nearly inactive. 

The dextro-rotatory isomer of the ester [21.3] is, however, more active in 
“analgesic” tests than the laevo-rotatory isomer, derived from d-(— )-alanine. 

As described in Chapter XV, the a-methadol derived from rf-methadone is 
more active as an analgesic than a-d-methadol, derived from /-methadone 
and hence also from d-(— )-alanine. Both acetylmethadols derived from 
J-methadone are finally quite active analgesics (Table XXIX). 

These facts are not in agreement with the hypothesis that the absolute 
configurations of all analgesically-active isomers are identical and related 
to the configuration of d-(— )-alanine. 

The laevo-isomer of aminopentamide is twice as active as a para- 
sympatholytic as the racemic mixture, the dextro-isomer being devoid of 
significant activity. 

Beckett and Casy used the dextro-rotatory nitrile related to phena- 
doxone to prepare the correspondihg ethyl-ketone (phenadoxone), primary 

M 
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Table XIX — Analgesic Potency, Optical Rotation and Absolute Configuration of 
Isomers Related to d- and /-methadone (I : a = H; (S = CH 3 ; NAA' = NMCj) 



R 


Analgesic potency 
of racemate 
(aV-methadone = 1 - 0 ) 


Optical rotation and analgesic 
potency (^/-methadone = 1 - 0 ) 
of isomer related to 


D-(— )-alanine 


L-(-|-)-alanine 


/S-CHOCOCH 3 C 3 H 6 


~2-3 


/: 4-2-4-4 


d: ~ 0-35 


a-CHOCOCHsCaHs 


1-3 


d\ 2-0-5-3 


/: 0-3-d-9 


SO 2 C 2 H 6 


10 - 1 -2 


/:~l -8 


d: ~ 0 -l 


COC 3 H 3 


10 


/: 1-5-2-3 


d: < 0-07-0-15 


COOC^Hs 


01 5-0-30 


/: 0-03-0-07 


d: 0-20-0-39 


a-CHOH-CjHj 


008 -0-20 


d-. 0-03-0-06 


/: 0-40-0-46 


/S-CHOH-CjHj 


0-13-0-22 


/: ~ 0-2 


d: ~ 0-03 


H 


~0-04 


d: ~0-07 


/: < 0-05 


CONH 3 


inactive 


/: inactive* 


d: inactive 


CN 


inactive 


/: inactive* 


d: inactive 


OH 


inactive 


/: inactive* 


d: inactive 



* About twice as parasympatholytically active as the racemate. 



amide and denitrilated amine. All three derivatives are dextro-rotatory. 
Their configurational identity follows from their preparation. Dextro- 
phenadoxone is analgesically inactive. 

The molecular rotation [A/]|f of dextro-phenadoxone is displaced towards 
increasing dextro-rotation and that of laevo-methadone towards increasing 
laevo-rotation as the polarity of the solvent increases from cyc/ohexane to 
water, while the corresponding pairs of isomeric nitriles, amides and de- 
nitrilated amines (I : R = H) show opposite trends. 

Unlike configurations may therefore be assigned, according to Beckett 
and Casy to the members of each pair of both series. 

The absolute configurations of the isomers of branched compounds of 
structure (I) in which a = CH3 have not yet been studied. 
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